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SECTION 00 01 15 
LIST OF DRAWING SHEETS 

The drawings listed below accompanying this specifi cation form a part of 

the contract.  

 

Drawing No. Title 

 
E-001 SITE LOCATION PLAN AND SHEET INDEX 

 

EP101 ELECTRICAL POWER AND AUXILLARY PLAN 

 

E-601 ELECTRICAL ONE-LINE DIAGRAM 

 

E-602 ELECTRICAL SCHEDULES 
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SECTION 01 00 00 
GENERAL REQUIREMENTS 

1.1 GENERAL INTENTION  

A. Contractor shall replace existing IRM UPS system  in the computer room in 

Building 145, and furnish all labor and materials a nd perform work for 

the Replace IRM UPS System project (VA#: 568-13-102 ) as required by 

drawings and specifications.  

B. Visits to the site by Bidders may be made only b y appointment with the 

Medical Center Engineering Officer.  

C. All employees of general contractor and subcontr actors shall comply with 

VA security management program and obtain permissio n of the VA police, 

be identified by project and employer, and restrict ed from unauthorized 

access. 

D. Prior to commencing work, general contractor sha ll provide proof that a 

OSHA certified “competent person” (CP) (29 CFR 1926 .20(b)(2) will 

maintain a presence at the work site whenever the g eneral or 

subcontractors are present. 

E. Training: 

1. All employees of general contractor or subcontra ctors shall have the 

10-hour OSHA certified Construction Safety course a nd/or other 

relevant competency training, as determined by VA C P with input from 

the ICRA team.  

2. Submit training records of all such employees fo r approval before the 

start of work. 

1.2 STATEMENT OF BID ITEM(S)  

A. ITEM I, GENERAL CONSTRUCTION:  the Contractor sh all provide all labor, 

materials, tools and equipment, and necessary super vision to perform all 

work associated with this project as indicated on t he contract 

documents.   

1.3 SPECIFICATIONS AND DRAWINGS FOR CONTRACTOR 

A. AFTER AWARD OF CONTRACT, the Contractor will be furnished electronic 

files of contract documents in *-*.pdf format.  The  Contractor may 

produce as many sets of hard copy plans and specifi cations as needed, at 

Contractor’s expense.    

1.4 CONSTRUCTION SECURITY REQUIREMENTS 

A. Security Plan: 
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1. The security plan defines both physical and admi nistrative security 

procedures that will remain effective for the entir e duration of the 

project. 

2. The General Contractor is responsible for assuri ng that all sub-

contractors working on the project and their employ ees also comply 

with these regulations. 

B. Security Procedures: 

1. General Contractor’s employees shall not enter t he project site 

without appropriate badge.  They may also be subjec t to inspection of 

their personal effects when entering or leaving the  project site. 

2. For working outside the “regular hours” as defin ed in the contract, 

The General Contractor shall give 3 days notice to the Contracting 

Officer so that arrangements can be provided for th e employees.  This 

notice is separate from any notices required for ut ility shutdown 

described later in this section. 

3. No photography of VA premises is allowed without  written permission 

of the Contracting Officer. 

4. VA reserves the right to close down or shut down  the project site and 

order General Contractor’s employees off the premis es in the event of 

a national emergency.  The General Contractor may r eturn to the site 

only with the written approval of the Contracting O fficer. 

C. Key Control: 

1. The General Contractor shall provide duplicate k eys and lock 

combinations to the Resident Engineer for the purpo se of security 

inspections of every area of project including tool  boxes and parked 

machines and take any emergency action. 

2. The General Contractor shall turn over all perma nent lock cylinders 

to the VA locksmith for permanent installation.  

1.5 FIRE SAFETY 

A. Applicable Publications: Publications listed bel ow form part of this 

Article to extent referenced. Publications are refe renced in text by 

basic designations only.  

1. American Society for Testing and Materials (ASTM ): 

E84-2009.............Surface Burning Characteristic s of Building 

Materials 
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2. National Fire Protection Association (NFPA): 

10-2010..............Standard for Portable Fire Ext inguishers 

30-2008..............Flammable and Combustible Liqu ids Code 

51B-2009.............Standard for Fire Prevention D uring Welding, 

Cutting and Other Hot Work 

70-2011..............National Electrical Code 

241-2009.............Standard for Safeguarding Cons truction, 

Alteration, and Demolition Operations 

3. Occupational Safety and Health Administration (O SHA): 

29 CFR 1926..........Safety and Health Regulations for Construction 

B.  Fire Safety Plan: Establish and maintain a fire pro tection program in 

accordance with 29 CFR 1926. Prior to start of work , prepare a plan 

detailing project-specific fire safety measures, in cluding periodic 

status reports, and submit to Project Engineer for review for compliance 

with contract requirements in accordance with Secti on 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA AND SAMPLES Prior to any wor ker for the 

contractor or subcontractors beginning work, they s hall undergo a safety 

briefing provided by the general contractor’s compe tent person per OSHA 

requirements. This briefing shall include informati on on the 

construction limits, VAMC safety guidelines, means of egress, break 

areas, work hours, locations of restrooms, use of V AMC equipment, etc. 

Documentation shall be provided to the Resident Eng ineer that 

individuals have undergone contractor’s safety brie fing. 

C. Site and Building Access: Maintain free and unob structed access to 

facility emergency services and for fire, police an d other emergency 

response forces in accordance with NFPA 241. 

D. Separate temporary facilities, such as trailers,  storage sheds, and 

dumpsters, from existing buildings and new construc tion by distances in 

accordance with NFPA 241. For small facilities with  less than 6 m (20 

feet) exposing overall length, separate by 3m (10 f eet). 

E. Temporary Construction Partitions:  

1. No temporary partitions will be required.  Contr actor is to provide 

and maintain suitable barriers to prevent unauthori zed access to work 

areas.   
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2. Close openings in smoke barriers and fire-rated construction to 

maintain fire ratings. Seal penetrations with liste d through-

penetration firestop materials in accordance with S ection 07 84 00, 

FIRESTOPPING. 

F. Temporary Heating and Electrical: Install, use a nd maintain 

installations in accordance with 29 CFR 1926, NFPA 241 and NFPA 70. 

G. Means of Egress: Do not block exiting for occupi ed buildings, including 

paths from exits to roads. Minimize disruptions and  coordinate with 

Project Engineer. 

H. Egress Routes for Construction Workers: Maintain  free and unobstructed 

egress. Inspect daily. Report findings and correcti ve actions weekly to 

Project Engineer. 

I. Fire Extinguishers: Provide and maintain extingu ishers in construction 

areas and temporary storage areas in accordance wit h 29 CFR 1926, NFPA 

241 and NFPA 10.  

J. Flammable and Combustible Liquids: Store, dispen se and use liquids in 

accordance with 29 CFR 1926, NFPA 241 and NFPA 30.  

K. Existing Fire Protection: Do not impair automati c sprinklers, smoke and 

heat detection, and fire alarm systems, except for portions immediately 

under construction, and temporarily for connections . Provide fire watch 

for impairments more than 4 hours in a 24-hour peri od. Request 

interruptions in accordance with Article, OPERATION S AND STORAGE AREAS, 

and coordinate with Project Engineer. All existing or temporary fire 

protection systems (fire alarms, sprinklers) locate d in construction 

areas shall be tested as coordinated with the medic al center. Parameters 

for the testing and results of any tests performed shall be recorded by 

the medical center and copies provided to the Resid ent Engineer. 

L. Smoke Detectors: Prevent accidental operation. R emove temporary covers 

at end of work operations each day. Coordinate with  Project Engineer. 

M. Hot Work: Perform and safeguard hot work operati ons in accordance with 

NFPA 241 and NFPA 51B. Coordinate with Project Engi neer. Obtain permits 

from facility Fire Department at least 24 hours in advance.  

N. Fire Hazard Prevention and Safety Inspections: I nspect entire 

construction areas weekly. Coordinate with, and rep ort findings and 

corrective actions weekly to Project Engineer. 
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O. Smoking: Smoking is prohibited in and adjacent t o construction areas 

inside existing buildings and additions under const ruction. In separate 

and detached buildings under construction, smoking is prohibited except 

in designated smoking rest areas. 

P. Dispose of waste and debris in accordance with N FPA 241. Remove from 

buildings daily. 

Q. Perform other construction, alteration and demol ition operations in 

accordance with 29 CFR 1926. 

1.6 OPERATIONS AND STORAGE AREAS  

A. The Contractor shall confine all operations (inc luding storage of 

materials) on Government premises to areas authoriz ed or approved by the 

Contracting Officer. The Contractor shall hold and save the Government, 

its officers and agents, free and harmless from lia bility of any nature 

occasioned by the Contractor's performance. 

B. Temporary buildings (e.g., storage sheds, shops,  offices) and utilities 

may be erected by the Contractor only with the appr oval of the 

Contracting Officer and shall be built with labor a nd materials 

furnished by the Contractor without expense to the Government. The 

temporary buildings and utilities shall remain the property of the 

Contractor and shall be removed by the Contractor a t its expense upon 

completion of the work. With the written consent of  the Contracting 

Officer, the buildings and utilities may be abandon ed and need not be 

removed.  

C. The Contractor shall, under regulations prescrib ed by the Contracting 

Officer, use only established roadways, or use temp orary roadways 

constructed by the Contractor when and as authorize d by the Contracting 

Officer. When materials are transported in prosecut ing the work, 

vehicles shall not be loaded beyond the loading cap acity recommended by 

the manufacturer of the vehicle or prescribed by an y Federal, State, or 

local law or regulation. When it is necessary to cr oss curbs or 

sidewalks, the Contractor shall protect them from d amage. The Contractor 

shall repair or pay for the repair of any damaged c urbs, sidewalks, or 

roads.  

D. Working space and space available for storing ma terials shall be as 

determined by the Resident Engineer. 

E. Workmen are subject to rules of Medical Center a pplicable to their 

conduct.  
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F. Execute work so as to interfere as little as pos sible with normal 

functioning of Medical Center as a whole, including  operations of 

utility services, fire protection systems and any e xisting equipment, 

and with work being done by others. Use of equipmen t and tools that 

transmit vibrations and noises through the building  structure, are not 

permitted in buildings that are occupied, during co nstruction, jointly 

by patients or medical personnel, and Contractor's personnel, except as 

permitted by Resident Engineer where required by li mited working space.   

1. Do not store materials and equipment in other th an assigned areas.  

2. Schedule delivery of materials and equipment to immediate 

construction working areas within buildings in use by Department of 

Veterans Affairs in quantities sufficient for not m ore than two work 

days. Provide unobstructed access to Medical Center  areas required to 

remain in operation.  

3. Where access by Medical Center personnel to vaca ted portions of 

buildings is not required, storage of Contractor's materials and 

equipment will be permitted subject to fire and saf ety requirements. 

G. Utilities Services: Where necessary to cut exist ing pipes, electrical 

wires, conduits, cables, etc., of utility services,  or of fire 

protection systems or communications systems (excep t telephone), they 

shall be cut and capped at suitable places where sh own; or, in absence 

of such indication, where directed by Resident Engi neer. All such 

actions shall be coordinated with the Utility Compa ny involved:  

1. Whenever it is required that a connection fee be  paid to a public 

utility provider for new permanent service to the c onstruction 

project, for such items as water, sewer, electricit y, gas or steam, 

payment of such fee shall be the responsibility of the Government and 

not the Contractor.  

H. Phasing: To insure such executions, Contractor s hall furnish the 

Resident Engineer with a schedule of approximate da tes on which the 

Contractor intends to accomplish work in each speci fic area of site, 

building or portion thereof. In addition, Contracto r shall notify the 

Resident Engineer two weeks in advance of the propo sed date of starting 

work in each specific area of site, building or por tion thereof. Arrange 

such dates to insure accomplishment of this work in  successive phases 

mutually agreeable to Medical Center Director, Resi dent Engineer and 

Contractor.  
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I. Utilities Services: Maintain existing utility se rvices for Medical 

Center at all times. Provide temporary facilities, labor, materials, 

equipment, connections, and utilities to assure uni nterrupted services. 

Where necessary to cut existing water, steam, gases , sewer or air pipes, 

or conduits, wires, cables, etc. of utility service s or of fire 

protection systems and communications systems (incl uding telephone), 

they shall be cut and capped at suitable places whe re shown; or, in 

absence of such indication, where directed by Resid ent Engineer.  

1. No utility service such as water, gas, steam, se wers or electricity, 

or fire protection systems and communications syste ms may be 

interrupted without prior approval of Resident Engi neer. Electrical 

work shall be accomplished with all affected circui ts or equipment 

de-energized. When an electrical outage cannot be a ccomplished, work 

on any energized circuits or equipment shall not co mmence without the 

Medical Center Director’s prior knowledge and writt en approval. 

2. Contractor shall submit a request to interrupt a ny such services to 

Resident Engineer, in writing, 48 hours in advance of proposed 

interruption. Request shall state reason, date, exa ct time of, and 

approximate duration of such interruption.  

3. Contractor will be advised (in writing) of appro val of request, or of 

which other date and/or time such interruption will  cause least 

inconvenience to operations of Medical Center. Inte rruption time 

approved by Medical Center may occur at other than Contractor's 

normal working hours.  

4. Major interruptions of any system must be reques ted, in writing, at 

least 15 calendar days prior to the desired time an d shall be 

performed as directed by the Resident Engineer.  

5. In case of a contract construction emergency, se rvice will be 

interrupted on approval of Resident Engineer. Such approval will be 

confirmed in writing as soon as practical.  

6. Whenever it is required that a connection fee be  paid to a public 

utility provider for new permanent service to the c onstruction 

project, for such items as water, sewer, electricit y, gas or steam, 

payment of such fee shall be the responsibility of the Government and 

not the Contractor.  
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J. Abandoned Lines: All service lines such as wires , cables, conduits, 

ducts, pipes and the like, and their hangers or sup ports, which are to 

be abandoned but are not required to be entirely re moved, shall be 

sealed, capped or plugged. The lines shall not be c apped in finished 

areas, but shall be removed and sealed, capped or p lugged in ceilings, 

within furred spaces, in unfinished areas, or withi n walls or 

partitions; so that they are completely behind the finished surfaces.  

K. To minimize interference of construction activit ies with flow of Medical 

Center traffic, comply with the following:  

1. Keep roads, walks and entrances to grounds, to p arking and to 

occupied areas of buildings clear of construction m aterials, debris 

and standing construction equipment and vehicles.  

L. Coordinate the work for this contract with other  construction operations 

as directed by Resident Engineer. This includes the  scheduling of 

traffic and the use of roadways, as specified in Ar ticle, USE OF 

ROADWAYS.  

1.7 ALTERATIONS  

A. Survey: Before any work is started, the Contract or shall make a thorough 

survey with the Resident Engineer of areas of build ings in which 

alterations occur and areas which are anticipated r outes of access, and 

furnish a report, signed by both, to the Contractin g Officer.  

B. Any items required by drawings to be either reus ed or relocated or both, 

found during this survey to be nonexistent, or in o pinion of Resident 

Engineer, to be in such condition that their use is  impossible or 

impractical, shall be furnished and/or replaced by Contractor with new 

items in accordance with specifications which will be furnished by 

Government. Provided the contract work is changed b y reason of this 

subparagraph B, the contract will be modified accor dingly, under 

provisions of clause entitled "DIFFERING SITE CONDI TIONS" (FAR 52.236-2) 

and "CHANGES" (FAR 52.243-4 and VAAR 852.236-88).  

C. Re-Survey: Thirty days before expected partial o r final inspection date, 

the Contractor and Resident Engineer together shall  make a thorough 

re-survey of the areas of buildings involved. They shall furnish a 

report on conditions then existing, of resilient fl ooring, doors, 

windows, walls and other surfaces as compared with conditions of same as 

noted in first condition survey report:  
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1. Re-survey report shall also list any damage caus ed by Contractor to 

such flooring and other surfaces, despite protectio n measures; and, 

will form basis for determining extent of repair wo rk required of 

Contractor to restore damage caused by Contractor's  workmen in 

executing work of this contract.  

D. Protection: Provide the following protective mea sures:  

1. Wherever existing roof surfaces are disturbed th ey shall be protected 

against water infiltration. In case of leaks, they shall be repaired 

immediately upon discovery.  

2. Temporary protection against damage for portions  of existing 

structures and grounds where work is to be done, ma terials handled 

and equipment moved and/or relocated.  

3. Protection of interior of existing structures at  all times, from 

damage, dust and weather inclemency. Wherever work is performed, 

floor surfaces that are to remain in place shall be  adequately 

protected prior to starting work, and this protecti on shall be 

maintained intact until all work in the area is com pleted.  

1.8 INFECTION PREVENTION MEASURES 

A. Implement the requirements of VAMC’s Infection C ontrol Risk Assessment 

(ICRA) team. ICRA Group may monitor dust in the vic inity of the 

construction work and require the Contractor to tak e corrective action 

immediately if the safe levels are exceeded. 

B. Establish and maintain a dust control program as  part of the 

contractor’s infection preventive measures in accor dance with the 

guidelines provided by ICRA Group as specified here . Prior to start of 

work, prepare a plan detailing project-specific dus t protection 

measures, including periodic status reports, and su bmit to Project 

Engineer for review for compliance with contract re quirements in 

accordance with Section 01 33 23, SHOP DRAWINGS, PR ODUCT DATA AND 

SAMPLES.  

1. All personnel involved in the construction or re novation activity 

shall be educated and trained in infection preventi on measures 

established by the medical center. 

C. In general, following preventive measures shall be adopted during 

construction to keep down dust and prevent mold.  
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1. Dampen debris to keep down dust and provide temp orary construction 

partitions in existing structures where directed by  Resident 

Engineer. Blank off ducts and diffusers to prevent circulation of 

dust into occupied areas during construction. 

2. Do not perform dust producing tasks within occup ied areas without the 

approval of the Resident Engineer. For construction  in any areas that 

will remain jointly occupied by the medical Center and Contractor’s 

workers. 

D. Final Cleanup: 

1. Upon completion of project, or as work progresse s, remove all 

construction debris from above ceiling, vertical sh afts and utility 

chases that have been part of the construction. 

2. Perform HEPA vacuum cleaning of all surfaces in the construction 

area. This includes walls, ceilings, cabinets, furn iture (built-in or 

free standing), partitions, flooring, etc. 

1.9 DISPOSAL AND RETENTION 

A. Materials and equipment accruing from work remov ed and from demolition 

of buildings or structures, or parts thereof, shall  be disposed of as 

follows:  

1. Items not reserved shall become property of the Contractor and be 

removed by Contractor from Medical Center. 

1.10 PROTECTION OF EXISTING VEGETATION, STRUCTURES,  EQUIPMENT, UTILITIES, AND 
IMPROVEMENTS  

A. The Contractor shall preserve and protect all st ructures, equipment, and 

vegetation (such as trees, shrubs, and grass) on or  adjacent to the work 

site, which are not to be removed and which do not unreasonably 

interfere with the work required under this contrac t. The Contractor 

shall only remove trees when specifically authorize d to do so, and shall 

avoid damaging vegetation that will remain in place . If any limbs or 

branches of trees are broken during contract perfor mance, or by the 

careless operation of equipment, or by workmen, the  Contractor shall 

trim those limbs or branches with a clean cut and p aint the cut with a 

tree-pruning compound as directed by the Contractin g Officer.  
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B. The Contractor shall protect from damage all exi sting improvements and 

utilities at or near the work site and on adjacent property of a third 

party, the locations of which are made known to or should be known by 

the Contractor. The Contractor shall repair any dam age to those 

facilities, including those that are the property o f a third party, 

resulting from failure to comply with the requireme nts of this contract 

or failure to exercise reasonable care in performin g the work. If the 

Contractor fails or refuses to repair the damage pr omptly, the 

Contracting Officer may have the necessary work per formed and charge the 

cost to the Contractor. 

1.11 RESTORATION  

A. Remove, cut, alter, replace, patch and repair ex isting work as necessary 

to install new work. Except as otherwise shown or s pecified, do not cut, 

alter or remove any structural work, and do not dis turb any ducts, 

plumbing, steam, gas, or electric work without appr oval of the Resident 

Engineer. Existing work to be altered or extended a nd that is found to 

be defective in any way, shall be reported to the R esident Engineer 

before it is disturbed. Materials and workmanship u sed in restoring 

work, shall conform in type and quality to that of original existing 

construction, except as otherwise shown or specifie d.  

B. Upon completion of contract, deliver work comple te and undamaged. 

Existing work (walls, ceilings, partitions, floors,  mechanical and 

electrical work, lawns, paving, roads, walks, etc.)  disturbed or removed 

as a result of performing required new work, shall be patched, repaired, 

reinstalled, or replaced with new work, and refinis hed and left in as 

good condition as existed before commencing work.  

C. At Contractor's own expense, Contractor shall im mediately restore to 

service and repair any damage caused by Contractor' s workmen to existing 

piping and conduits, wires, cables, etc., of utilit y services or of fire 

protection systems and communications systems (incl uding telephone) 

which are indicated on drawings and which are not s cheduled for 

discontinuance or abandonment.  

D. Expense of repairs to such utilities and systems  not shown on drawings 

or locations of which are unknown will be covered b y adjustment to 

contract time and price in accordance with clause e ntitled "CHANGES" 

(FAR 52.243-4 and VAAR 852.236-88) and "DIFFERING S ITE CONDITIONS" (FAR 

52.236-2).  
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1.12 PHYSICAL DATA  

A. Data and information furnished or referred to be low is for the 

Contractor's information. The Government shall not be responsible for 

any interpretation of or conclusion drawn from the data or information 

by the Contractor. 

1.13 LAYOUT OF WORK  

A. The Contractor shall lay out the work from Gover nment established base 

lines and bench marks, indicated on the drawings, a nd shall be 

responsible for all measurements in connection with  the layout. The 

Contractor shall furnish, at Contractor's own expen se, all stakes, 

templates, platforms, equipment, tools, materials, and labor required to 

lay out any part of the work. The Contractor shall be responsible for 

executing the work to the lines and grades that may  be established or 

indicated by the Contracting Officer. The Contracto r shall also be 

responsible for maintaining and preserving all stak es and other marks 

established by the Contracting Officer until author ized to remove them. 

If such marks are destroyed by the Contractor or th rough Contractor's 

negligence before their removal is authorized, the Contracting Officer 

may replace them and deduct the expense of the repl acement from any 

amounts due or to become due to the Contractor.  

1.14 AS-BUILT DRAWINGS 

A. The contractor shall maintain two full size sets  of as-built drawings 

which will be kept current during construction of t he project, to 

include all contract changes, modifications and cla rifications. 

B. All variations shall be shown in the same genera l detail as used in the 

contract drawings. To insure compliance, as-built d rawings shall be made 

available for the Resident Engineer's review, as of ten as requested. 

C. Contractor shall deliver two approved completed sets of as-built 

drawings to the Resident Engineer within 15 calenda r days after each 

completed phase and after the acceptance of the pro ject by the Resident 

Engineer. 

D. Paragraphs A, B, & C shall also apply to all sho p drawings. 
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1.15 USE OF ROADWAYS 

A. For hauling, use only established public roads a nd roads on Medical 

Center property and, when authorized by the Residen t Engineer, such 

temporary roads which are necessary in the performa nce of contract work. 

Temporary roads shall be constructed by the Contrac tor at Contractor's 

expense. When necessary to cross curbing, sidewalks , or similar 

construction, they must be protected by well-constr ucted bridges. 

B. When new permanent roads are to be a part of thi s contract, Contractor 

may construct them immediately for use to facilitat e building 

operations. These roads may be used by all who have  business thereon 

within zone of building operations.  

C. When certain buildings (or parts of certain buil dings) are required to 

be completed in advance of general date of completi on, all roads leading 

thereto must be completed and available for use at time set for 

completion of such buildings or parts thereof.  

1.16 TEMPORARY USE OF MECHANICAL AND ELECTRICAL EQUIPMENT  

A. Use of new installed mechanical and electrical e quipment to provide 

heat, ventilation, plumbing, light and power will b e permitted subject 

to compliance with the following provisions:  

1. Permission to use each unit or system must be gi ven by Resident 

Engineer. If the equipment is not installed and mai ntained in 

accordance with the following provisions, the Resid ent Engineer will 

withdraw permission for use of the equipment.  

2. Electrical installations used by the equipment s hall be completed in 

accordance with the drawings and specifications to prevent damage to 

the equipment and the electrical systems, i.e. tran sformers, relays, 

circuit breakers, fuses, conductors, motor controll ers and their 

overload elements shall be properly sized, coordina ted and adjusted. 

Voltage supplied to each item of equipment shall be  verified to be 

correct and it shall be determined that motors are not overloaded. 

The electrical equipment shall be thoroughly cleane d before using it 

and again immediately before final inspection inclu ding vacuum 

cleaning and wiping clean interior and exterior sur faces.  

1.17 TEMPORARY USE OF EXISTING ELEVATORS  

A. Use of existing elevators for handling building materials and 

Contractor's personnel will be permitted subject to  following 

provisions:  
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1. Contractor makes all arrangements with the Resid ent Engineer for use 

of elevators. The Resident Engineer will ascertain that elevators are 

in proper condition. Personnel for operating elevat ors will not be 

provided by the Department of Veterans Affairs.  

1.18 TEMPORARY TOILETS  

A. Provide where directed, (for use of all Contract or's workmen) ample 

temporary sanitary toilet accommodations with suita ble sewer and water 

connections; or, when approved by Resident Engineer , provide suitable 

dry closets where directed. Keep such places clean and free from flies, 

and all connections and appliances connected therew ith are to be removed 

prior to completion of contract, and premises left perfectly clean.  

1.19 TESTS  

A. Pre-test mechanical and electrical equipment and  systems and make 

corrections required for proper operation of such s ystems before 

requesting final tests. Final test will not be cond ucted unless 

pre-tested.  

B. Conduct final tests required in various sections  of specifications in 

presence of an authorized representative of the Con tracting Officer. 

Contractor shall furnish all labor, materials, equi pment, instruments, 

and forms, to conduct and record such tests.  

C. Mechanical and electrical systems shall be balan ced, controlled and 

coordinated. A system is defined as the entire comp lex which must be 

coordinated to work together during normal operatio n to produce results 

for which the system is designed. For example, air conditioning supply 

air is only one part of entire system which provide s comfort conditions 

for a building. Other related components are return  air, exhaust air, 

steam, chilled water, refrigerant, hot water, contr ols and electricity, 

etc. Another example of a complex which involves se veral components of 

different disciplines is a boiler installation. Eff icient and acceptable 

boiler operation depends upon the coordination and proper operation of 

fuel, combustion air, controls, steam, feedwater, c ondensate and other 

related components.  

D. All related components as defined above shall be  functioning when any 

system component is tested. Tests shall be complete d within a reasonably 

short period of time during which operating and env ironmental conditions 

remain reasonably constant.  
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E. Individual test result of any component, where r equired, will only be 

accepted when submitted with the test results of re lated components and 

of the entire system.  

1.20 INSTRUCTIONS  

A. Contractor shall furnish Maintenance and Operati ng manuals and verbal 

instructions when required by the various sections of the specifications 

and as hereinafter specified.  

B. Manuals: Maintenance and operating manuals (four  copies each) for each 

separate piece of equipment shall be delivered to t he Resident Engineer 

coincidental with the delivery of the equipment to the job site. Manuals 

shall be complete, detailed guides for the maintena nce and operation of 

equipment. They shall include complete information necessary for 

starting, adjusting, maintaining in continuous oper ation for long 

periods of time and dismantling and reassembling of  the complete units 

and sub-assembly components. Manuals shall include an index covering all 

component parts clearly cross-referenced to diagram s and illustrations. 

Illustrations shall include "exploded" views showin g and identifying 

each separate item. Emphasis shall be placed on the  use of special tools 

and instruments. The function of each piece of equi pment, component, 

accessory and control shall be clearly and thorough ly explained. All 

necessary precautions for the operation of the equi pment and the reason 

for each precaution shall be clearly set forth. Man uals must reference 

the exact model, style and size of the piece of equ ipment and system 

being furnished. Manuals referencing equipment simi lar to but of a 

different model, style, and size than that furnishe d will not be 

accepted.  

C. Instructions: Contractor shall provide qualified , factory-trained 

manufacturers' representatives to give detailed ins tructions to assigned 

Department of Veterans Affairs personnel in the ope ration and complete 

maintenance for each piece of equipment. All such t raining will be at 

the job site. These requirements are more specifica lly detailed in the 

various technical sections. Instructions for differ ent items of 

equipment that are component parts of a complete sy stem, shall be given 

in an integrated, progressive manner. All instructo rs for every piece of 

component equipment in a system shall be available until instructions 

for all items included in the system have been comp leted. This is to 

assure proper instruction in the operation of inter -related systems. All 

instruction periods shall be at such times as sched uled by the Resident 

Engineer and shall be considered concluded only whe n the Resident 
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Engineer is satisfied in regard to complete and tho rough coverage. The 

Department of Veterans Affairs reserves the right t o request the removal 

of, and substitution for, any instructor who, in th e opinion of the 

Resident Engineer, does not demonstrate sufficient qualifications in 

accordance with requirements for instructors above.  

1.21 HISTORIC PRESERVATION  

 Where the Contractor or any of the Contractor's em ployees, prior to, or 

during the construction work, are advised of or dis cover any possible 

archeological, historical and/or cultural resources , the Contractor 

shall immediately notify the Resident Engineer verb ally, and then with a 

written follow up.  

- - - E N D - - - 
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Section 01 00 11  
MEDICAL CENTER REQUIREMENTS 

  
1.0 General Intention:  This document pertains to station safety, health, and 

environmental policies for construction projects pe rformed at the VA Black 
Hills Health Care System.  Safety and health concer ns are taken seriously 
at this facility.  Both our staff and yours are exp ected to strictly 
adhere to the regulations and requirements.  This i s exceedingly 
important, since we must be primarily concerned for  the safety of our 
patients.  In this regard, OSHA Standards may prote ct worker safety and 
health, but they have minimal benefit for protectin g the safety and health 
of our patients, due primarily to their differing m edical conditions.  
Review this information as orientation with your pe rsonnel performing work 
on site. In addition, construction can have signifi cant impacts to the 
environment. It is the policy of this organization to minimize impacts in 
accordance with the facility’s integrated Green Env ironmental Management 
Systems (GEMS). Where the requirements as outlined in this and Section 01 
00 00 are differing, the more stringent shall apply . 

2.0 Requirements:  

A. Security: 

1.  Secure all construction areas, especially mechanica l and electrical 
rooms against entry of unauthorized individuals inc luding patients.   

2.  Notify the Contracting Officer’s Technical Represen tative (COTR) for 
permission to work after hours and weekends.  Stand ard work hours 
for the medical center are Monday–Friday, 7:00 a.m.  to 4:30 p.m. 

3.  The VA will issue ID tags to contractor personnel.  All contractor 
personnel are required to wear the VA provided ID a t all times while 
working on government property.  The Contractor wil l submit ID 
requests for each employee (including subcontractor  employees) using 
the request form on attachment A. 

B. Key Security: 

1.  Only a limited number of keys will be issued to the  contractor.  
Key requests shall be made using the request form o n attachment B. 

2.  If the Contractor loses a key, a charge of $30 will  be billed for a 
replacement key. 

3.  Ensure all doors leading to and from construction a re either 
monitored or locked to prevent access to the area f rom unauthorized 
persons. 

C.  Contractor General Safety Program and Training Requ irements:   

1.  The Contractor shall appoint a “Competent Person” ( CP) for the 
project. The CP will have primary responsibility fo r construction 
safety, OSHA compliance, and adherence to the Contr actor’s safety 
program. The Contractor shall provide for approval,  as part of the 
submittal process, the name of the CP and documenta tion that the 
individual has had the necessary training, experien ce, and has the 
authority to carry out their responsibilities with respect to safety 
and health during construction activities.  Evidenc e of training 
shall include completion of OSHA approved courses o r other 
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construction safety training consistent with the sc ope of the 
project. 

2.  The Contractor shall also provide for approval, as part of the 
submittal process, evidence of a company safety pol icy that 
includes, as a minimum, the following components: a ) Safety is the 
first priority and will not be compromised, b) PPE is provided for 
employees, and the employees are trained in its use , c) Details of 
regularly scheduled safety training for jobs site e mployees in 
regards to OSHA requirements, construction related impacts, and Life 
Safety Code requirements.  This may be accomplished  through 
documented “tool box talks”, or other similar metho ds. 

3.  The Contractors CP and primary workers will be requ ired to view a VA 
provided video tape, “Playing It Safe”, approximate  viewing time 15 
minutes.  The video identifies concerns regarding p atients safety, 
privacy, and infection control; and introduces Cont ractor’s workers 
to the unique safeguards required when working in a  hospital 
environment. 

4.  Adhere to the following: 

• Follow all federal, state and local safety and heal th 
regulations. 

• Maintain safety in the construction site/area in ac cordance with 
the provisions of the contract that includes the Oc cupational 
Safety and Health Administration (OSHA) Regulations ; National 
Electrical Codes; National Fire Protection Associat ion (NFPA) 70, 
National Electric Code; and NFPA 101, Life Safety C ode.  Work in 
a safe manner and take all proper precautions while  performing 
your work.  Extra precautions shall be taken when w orking around 
persons occupying the building during construction.  

• Provide Personal Protective Equipment (PPE) for you r employees. 

• Post appropriate signs in specific hazardous areas.  

• Keep tools, ladders, etc., away from patients to pr event 
injuries. 

D.  Safety Inspections:  

1.  The VA professional Occupational Safety and Health staff at this 
facility will perform safety inspections of all con tract 
operations.  Written reports of unsafe practices or  conditions 
will be reported to the COTR and Contracting Office r for 
immediate attention and resolution.   

2.  The Contractor’s superintendent/CP is required to m onitor work on 
a daily basis, including surveillance related to he alth and 
safety.  The daily inspections are to be documented  via the check 
list included on the back of the Daily Log form (at tachment C).  
Completed Daily Logs should be provided to the COTR  at the end of 
each shift, and no later than the next working day.  
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E.  Fire Alarms: 

1.  The fire alarm system connects all buildings at thi s facility, 
and is activated by various heat, duct, manual pull  stations and 
smoke sensors.  Manual pull stations are provided a t each 
entrance.  Survey the area in which you are working  to locate the 
manual pull stations. 

2.  In the event of a fire alarm sounding, you are to r emain in your 
area, unless medical center personnel (Safety, Nurs ing or 
Engineering) instruct otherwise, or unless a fire s ituation is in 
your area, in which case you should immediately eva cuate. 

3.  Any work involving the fire protection systems requ ires written 
permission to proceed from the COTR.  Do not tamper with or 
otherwise disturb any fire alarm system components without prior 
written permission.  To do so without written permission will 
result in an adverse action. 

F. Hazardous Materials: 

1.  Many of the operations you are scheduled to perform  may involve the 
use of hazardous materials.  Prior to locating haza rdous materials 
on site, submit all Material Safety Data Sheets (MS DS) through the 
COTR for evaluation by the facility Safety Officer.  

2.  Storage of hazardous materials within buildings sha ll be minimal 
with only enough on hand to perform daily work task s.  Flammable 
materials must either be removed from buildings at the end of the 
work shift or stored in approved flammable storage containers. 

3.  Care must be taken to ensure adequate ventilation t o remove vapors 
of hazardous materials in use.  Many of the patient s being cared for 
in the facility are susceptible to environmental co ntaminants, even 
when odors seem minimal.  Isolate those areas where  vapors are 
produced, and ventilate to the most extent possible  to reduce the 
number of complaints. 

G. Airborne Dust Control During Construction: 

1.  Generation of dust is of major concern within staff , and especially 
in patient occupied buildings.  Where operations in volve the 
generation of dust, all efforts shall be directed a t reducing 
airborne generated dust to the lowest level feasibl e.  This may be 
accomplished by a number of methods.  These include  misting the area 
with water, or use of tools attached to High Effici ency Particulate 
Air (HEPA) filtering vacuums.  Where large amounts of materials may 
be disturbed, resulting in airborne dust, establish ment of full 
ceiling-to-floor barriers shall be required. 

2.  This project is classified as CLASS I  per the pre-construction risk 
assessment. 
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3.  Classification of Jobs: 

a.  CLASS I - Includes, but is not limited to, inspecti on, non-
invasive activity-includes, not limited to removal of ceiling 
tiles for inspection (1/50 sq ft), painting (not sa nding), 
wall covering, electrical trim work, minor plumbing , 
activities which do not generate dust or require cu tting of 
walls or access to ceilings other than for visual i nspection. 

i.  During Construction: 

1.  Execute work by methods to minimize raising dust 
from construction operations. 

2.  Immediately replace any ceiling tile displaced for 
visual inspection. 

b.  CLASS II - (projects require barrier precautions) -  Includes, 
but is not limited to, small scale, short duration,  moderate 
to high levels-includes but not limited to installa tion of 
telephone/computer cabling, access to chase spaces,  cutting of 
walls or ceiling where dust migration can be contro lled. 

i.  During Construction: 

1.  Include all items from Class I above 

2.  Provides active means to prevent air-borne dust 
from dispersing into atmosphere 

3.  Water mist work surfaces to control dust while 
cutting. 

4.  Seal unused doors with duct tape. 
5.  Block off and seal air vents. 
6.  Place dust mat at access points of work area. 
7.  Contain construction waste before transport in 

tightly covered containers. 
8.  Isolate HVAC system in areas where work is being 

performed to prevent contamination of duct 
system.  

ii.  Upon Completion of Project: 

1.  Wipe surfaces with disinfectant. 
2.  Contain construction waste before transport in 

tightly covered containers. 
3.  Wet mop and/or vacuum with HEPA filtered vacuum 

before leaving work area. 
4.  Remove isolation of HVAC system in areas where 

work is being performed. 

c.  CLASS III – (projects require barrier precautions) - Includes, 
but is not limited to, work that generates a modera te to high 
level of dust or requires demolition or removal of any fixed 
building components or assemblies.  Includes but no t limited 
to sanding of walls for painting or wall covering; removal of 
floor coverings, ceiling tiles, and casework; new w all 
construction; minor duct work or electrical work ab ove the 
ceilings; major cabling activity; any activity whic h cannot be 
completed in a single work shift. 

i.  During Construction: 
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1.  Include all items from Class I/II above 
2.  Complete all critical barriers i.e. sheetrock, 

plywood, plastic, to seal area from non-work area 
or implement control cube method (cart with 
plastic covering and sealed connection to work 
site with HEPA vacuum for vacuuming prior to exit) 
before construction begins. 

3.  Maintain negative air pressure within work site 
utilizing HEPA equipped air filtration units. 

4.  Cover transport receptacles or carts. Tape 
covering unless solid lid. 

ii.  Upon Completion of Project: 

1.  Include all items from Class I/II above 
2.  Do not remove barriers from work area until 

completed project is thoroughly cleaned bas 
required by the owner’s Safety Department and/or 
Infection Control Department. 

3.  Remove barrier materials carefully to minimize 
spreading of dirt and debris associated with 
construction. 

4.  Vacuum work area with HEPA filtered vacuums. 
5.  Wet mop area with disinfectant 
6.  Work is being performed. 

d.  CLASS IV - (projects require barrier precautions) -  Includes, 
but is not limited to, major duration and construct ion 
activities-Includes, but not limited to: activities  that 
require consecutive work shifts; requires heavy dem olition or 
removal of a complete cabling system; new construct ion. 

i.  During Construction: 

1.  Include all items from Class I/II/III above 
2.  Seal holes, pipes, conduits, and punctures 

appropriately. 
3.  If exiting to a patient care area, construct 

anteroom and require all personnel to pass through 
this room so they can be vacuumed using a HEPA 
vacuum cleaner before leaving work site or they 
can wear cloth or paper coveralls that are removed 
each time they leave the work site. 

4.  Walk-off mats are recommended to minimize tracking 
of heavy dirt and dust from construction areas. 
Shoe covers may be considered in certain areas. 

ii.  Upon Completion of Project: 

1.  Include all items from Class I/II/III above. 
 

H. Contact with Asbestos Containing Materials (ACM) : 

1.  Due to the age of buildings, many contain asbestos containing 
materials (ACM).  Primary ACM uses in the medical c enter includes 
floor tile, mastic, piping and HVAC insulation.  Th e medical center 
has performed a comprehensive asbestos survey and h as identified 
accessible ACM.  Some areas contain damaged asbesto s and should not 
be accessed without prior abatement. 
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2.  The most common type of ACM insulation you may enco unter includes 
thermal system insulation (TSI) and floor tile.  AC M TSI is 
generally covered with a cloth wrap or lagging, and  the asbestos 
substrate generally appear white in color.  Do not sand, drill, 
gouge or otherwise disturb this type of insulation.  Contractors 
disturbing or releasing asbestos containing materia ls will be liable 
for all damages and cleanup costs. 

3.  Where disturbance of asbestos is likely, it has bee n addressed in 
the contract for removal.  If contact with the pres ence of asbestos 
is presented, stop all work in the immediate area a nd immediately 
contact the COTR or Safety Officer to make necessar y arrangements 
for removal. 

4.  In some areas, asbestos insulation has been identif ied on elbows, 
between fiberglass piping insulation, as patching m aterials among 
the fiberglass insulation.  Fiberglass insulation u sed in this 
facility is usually yellow or pink in color, wrappe d either by cloth 
or paper lagging. 

5.  A complete assessment of asbestos materials and con ditions are 
available for viewing by contacting the COTR.  Prio r to performing 
work above any ceiling or starting in a new area, c onsult with the 
COTR concerning existing conditions of ACM. 

6.  Some of the areas in the facility are identified as  restricted areas 
due to condition of ACM.  These are readily labeled .  Do not enter 
these areas unless first contacting the COTR.  Entry requireme nts to 
these areas are awareness of the hazards, proper pr otective clothing 
(coveralls and respirators) and personal monitoring  in accordance 
with OSHA requirements. 

I. Environmental Protection: 

1. It may help you to be aware of the seriousness t hat the 
environmental protection requirements of each contr act are 
regarded.  Adherence to these requirements is subje ct to continuing 
scrutiny from the community and backed by severe pe nalties, such as 
fines and incarceration.  These environmental requi rements will be 
strictly enforced.  Contractors are required to abi de by all 
Federal, State, and Local environmental regulations .  

2. No hazardous materials will be disposed of on Governm ent property.  
Haul all waste off-site or dispose in contractor ow ned and operated 
waste removal containers. 

3. Forward a copy of all waste manifests for specia l or hazardous 
wastes to the COTR. Environmental requirements will  be strictly 
enforced. 

J. Permit Required Confined Spaces: 

1.  Contractors performing work on this facility shall follow all 
requirements outlined in OSHA Standards for working  in confined 
spaces.  There are numerous permit required confine d spaces on this 
facility.  These spaces have been identified.  Some  spaces have been 
posted, but the majority have not due to their conf iguration.  A 
complete listing of these areas is located in the F ire Department. 
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2.  Confined spaces are areas that are large enough to be entered, have 
limited egress/exit potential and are not designed for permanent 
human occupancy.  If you encounter any space that m eets this 
definition, and if it is a suspected confined space , contact the 
COTR. 

3.  Contractors performing work in confined spaces are responsible for 
compliance with all applicable standards and regula tions.  

K. Housekeeping: 

1.  Protect patients and VA personnel in occupied areas  from the hazards 
of dust, noise, construction debris and material as sociated with a 
construction environment.  Keep work area clear, cl ean and free of 
loose debris, construction materials and partially installed work 
that would create a safety hazard or interfere with  VA personnel 
duties and traffic. 

2.  Wet mop occupied areas clean and remove any accumul ation of 
dust/debris from cutting or drilling from any surfa ce at the end of 
each workday. 

3.  Make every effort to keep dust and noise to a minim um at all times.  
Take special precautions to protect VA equipment fr om damage 
including excessive dust. 

4.  Maintain clear access to mechanical, electrical dev ices, equipment 
and main corridors.  This will ensure access to exi sting systems in 
the event of an emergency. 

5.  Clean area of all construction debris and dust upon  completion of 
demolition and/or renovation. 

6.  During construction operations, keep existing finis hes protected 
from damage.  Cover and protect all carpets during construction.  
Any carpets or surfaces damaged as a result of cons truction 
activities will be replaced at the contractor expen se. 

L. Hot Work Permits: 

1.  Any hot work operations including cutting, welding,  thermal welding, 
brazing, soldering, grinding, thermal spraying, tha wing pipes or any 
other similar activity, require a Hot Work Permit t o be obtained by 
the Contractor from the Fire Department.  The Contr actor is 
responsible for conforming to all Medical Center re gulations, 
policies and procedures concerning Hot Work Permits  as outlined 
below: 

a.  Prior to the performance of hot work in patient-occ upied 
buildings, request a Hot Work Permit from the Fire Department. 

b.  The Fire Department will inspect the area and ensur e that the 
requirements of NFPA 241 and OSHA standards have be en 
satisfied.  The Hot Work Permit will be granted and  must be 
posted in the immediate area of the work. 

c.  The Hot Work Permit will apply only to the location  identified 
on the permit.  If additional areas involve hot wor k, 
additional permits must be requested. 
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d.  Upon completion of all hot work, notify the Fire De partment to 
perform a re-inspection of the area. 

2. Do not use any of the extinguishers in the medic al center for 
standby purpose while conducting hot work.  Contrac tors are required 
to supply their own Class ABC extinguishers.  Medic al center 
extinguishers are only to be used in the event of a  fire. 

M. Emergency Medical Services:  Emergency medical s ervices for 
stabilization purposes are available for contractor s at this facility.  
For medical emergencies, dial 6911 when inside any building.  Report 
the nature of the emergency and location.  The oper ator will dispatch 
in-house personnel or coordinate an outside emergen cy assistance based 
on the nature of the emergency. 

N. Use of Government-Owned Material and Equipment:  Use of Government-
owned material and equipment is prohibited. 

O. Superintendent Communications:  At all times dur ing the performance of 
this contract, the Contractors Superintendent is to  be available by 
cellular phone.  At the beginning of the contract a nd prior to 
beginning any construction, supply the COTR with th e telephone number 
for the Superintendent.  

P. Parking:  Contractor employees shall be assigned  a parking area during 
the preconstruction meeting. 

Q. Traffic: 

1.  Traffic hazards are minimal at this facility.  Driv ers should be 
particularly concerned with pedestrian traffic.   

2.  Seat belt use is mandatory on the station.   

3.  Federal police officers maintain a 24-hour patrol o f the area. 

4.  Speed limits are to be observed, and are strictly e nforced. 

R. Contractor's Trailers:  Contractor's trailers sh all be located at the 
area assigned.  All utility connections to the trai ler shall be 
installed at the contractor expense.  Trailer remov al is required upon 
completion of the contract, unless approved by the COTR to leave in 
place. 

S. Smoking:  No smoking is permitted in buildings o r around hazardous 
areas.  Any smoking inside a government building is  subject to a fine 
without warning. 

T. Lock out/tag out:  Contractors performing work o n equipment and systems 
are responsible for compliance with the facilities lock out/tag out 
policies. 

U. Road Closures:  For any work requiring closure o f a road or parking 
lot, a request for closure shall be made in writing  at least 5 days in 
advance for approval by the COTR and Fire Departmen t.   

- - - E N D - - - 
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SECTION 01 33 23 
SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 

1-1. Refer to Articles titled SPECIFICATIONS AND DR AWINGS FOR CONSTRUCTION 

(FAR 52.236-21) and, SPECIAL NOTES (VAAR 852.236-91 ), in GENERAL 

CONDITIONS. 

1-2. For the purposes of this contract, samples, te st reports, certificates, 

and manufacturers' literature and data shall also b e subject to the 

previously referenced requirements. The following t ext refers to all 

items collectively as SUBMITTALS. 

1-3. Submit for approval, all of the items specific ally mentioned under the 

separate sections of the specification, with inform ation sufficient to 

evidence full compliance with contract requirements . Materials, 

fabricated articles and the like to be installed in  permanent work shall 

equal those of approved submittals. After an item h as been approved, no 

change in brand or make will be permitted unless: 

A. Satisfactory written evidence is presented to, a nd approved by 

Contracting Officer, that manufacturer cannot make scheduled delivery of 

approved item or; 

B. Item delivered has been rejected and substitutio n of a suitable item is 

an urgent necessity or; 

C. Other conditions become apparent which indicates  approval of such 

substitute item to be in best interest of the Gover nment. 

1-4. Forward submittals in sufficient time to permi t proper consideration and 

approval action by Government. Time submission to a ssure adequate lead 

time for procurement of contract - required items. Delays attributable 

to untimely and rejected submittals will not serve as a basis for 

extending contract time for completion. 

1-5. Submittals will be reviewed for compliance wit h contract requirements by 

Resident Engineer, and action thereon will be taken  by Resident Engineer 

on behalf of the Contracting Officer. 

1-6. Upon receipt of submittals, Resident Engineer will assign a file number 

thereto. Contractor, in any subsequent corresponden ce, shall refer to 

this file and identification number to expedite rep lies relative to 

previously approved or disapproved submittals. 

 

 

 

1-7. The Government reserves the right to require a dditional submittals, 

whether or not particularly mentioned in this contr act. If additional 
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submittals beyond those required by the contract ar e furnished pursuant 

to request therefor by Contracting Officer, adjustm ent in contract price 

and time will be made in accordance with Articles t itled CHANGES (FAR 

52.243-4) and CHANGES - SUPPLEMENT (VAAR 852.236-88 ) of the GENERAL 

CONDITIONS. 

1-8. Schedules called for in specifications and sho wn on shop drawings shall 

be submitted for use and information of Department of Veterans Affairs. 

However, the Contractor shall assume responsibility  for coordinating and 

verifying schedules. The Contracting Officer and Re sident Engineer 

assumes no responsibility for checking schedules or  layout drawings for 

exact sizes, exact numbers and detailed positioning  of items. 

1-9. Submittals must be submitted by Contractor onl y and shipped prepaid. 

Contracting Officer assumes no responsibility for c hecking quantities or 

exact numbers included in such submittals.  

A. Submit samples in single units unless otherwise specified. Submit shop 

drawings, schedules, manufacturers' literature and data, and 

certificates in quadruplicate, except where a great er number is 

specified. 

B. Submittals will receive consideration only when covered by a transmittal 

letter signed by Contractor. Letter shall be sent v ia first class mail 

and shall contain the list of items, name of Medica l Center, name of 

Contractor, contract number, applicable specificati on paragraph numbers, 

applicable drawing numbers (and other information r equired for exact 

identification of location for each item), manufact urer and brand, ASTM 

or Federal Specification Number (if any) and such a dditional information 

as may be required by specifications for particular  item being 

furnished. In addition, catalogs shall be marked to  indicate specific 

items submitted for approval. 

1. A copy of letter must be enclosed with items, an d any items received 

without identification letter will be considered "u nclaimed goods" 

and held for a limited time only. 

2. Each sample, certificate, manufacturers' literat ure and data shall be 

labeled to indicate the name and location of the Me dical Center, name 

of Contractor, manufacturer, brand, contract number  and ASTM or 

Federal Specification Number as applicable and loca tion(s) on 

project. 

3. Required certificates shall be signed by an auth orized representative 

of manufacturer or supplier of material, and by Con tractor.  

C. In addition to complying with the applicable req uirements specified in 

preceding Article 1.9, samples which are required t o have Laboratory 
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Tests (those preceded by symbol "LT" under the sepa rate sections of the 

specification shall be tested, at the expense of Co ntractor, in a 

commercial laboratory approved by Contracting Offic er. 

1. Laboratory shall furnish Contracting Officer wit h a certificate 

stating that it is fully equipped and qualified to perform intended 

work, is fully acquainted with specification requir ements and 

intended use of materials and is an independent est ablishment in no 

way connected with organization of Contractor or wi th manufacturer or 

supplier of materials to be tested. 

2. Certificates shall also set forth a list of comp arable projects upon 

which laboratory have performed similar functions d uring past five 

years. 

3. Samples and laboratory tests shall be sent direc tly to approved 

commercial testing laboratory. 

4. Contractor shall send a copy of transmittal lett er to the Resident 

Engineer with submission of material to a commercia l testing 

laboratory. 

5. Laboratory test reports shall be sent directly t o Resident Engineer 

for appropriate action. 

6. Laboratory reports shall list contract specifica tion test 

requirements and a comparative list of the laborato ry test results. 

When tests show that the material meets specificati on requirements, 

the laboratory shall so certify on test report. 

7. Laboratory test reports shall also include a rec ommendation for 

approval or disapproval of tested item. 

D. If submittal samples have been disapproved, resu bmit new samples as soon 

as possible after notification of disapproval. Such  new samples shall be 

marked "Resubmitted Sample" in addition to containi ng other previously 

specified information required on label and in tran smittal letter. 

E. Approved samples will be kept on file by the Res ident Engineer at the 

site until completion of contract, at which time su ch samples will be 

delivered to Contractor as Contractor's property. W here noted in 

technical sections of specifications, approved samp les in good condition 

may be used in their proper locations in contract w ork. At completion of 

contract, samples that are not approved will be ret urned to Contractor 

only upon request and at Contractor's expense. Such  request should be 

made prior to completion of the contract. Disapprov ed samples that are 

not requested for return by Contractor will be disc arded after 

completion of contract. 

F. Submittal drawings (shop, erection or setting dr awings) and schedules, 

required for work of various trades, shall be check ed before submission 
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by technically qualified employees of Contractor fo r accuracy, 

completeness and compliance with contract requireme nts. These drawings 

and schedules shall be stamped and signed by Contra ctor certifying to 

such check. 

1. For each drawing required, submit one legible ph otographic paper or 

vellum reproducible. 

2. Reproducible shall be full size. 

3. Each drawing shall have marked thereon, proper d escriptive title, 

including Medical Center location, project number, manufacturer's 

number, reference to contract drawing number, detai l Section Number, 

and Specification Section Number. 

4. A space 120 mm by 125 mm (4-3/4 by 5 inches) sha ll be reserved on 

each drawing to accommodate approval or disapproval  stamp. 

5. Submit drawings, ROLLED WITHIN A MAILING TUBE, f ully protected for 

shipment. 

6. One reproducible print of approved or disapprove d shop drawings will 

be forwarded to Contractor. 

7. When work is directly related and involves more than one trade, shop 

drawings shall be submitted to Resident Engineer un der one cover. 

1-10. Samples, shop drawings, test reports, certifi cates and manufacturers' 

literature and data, shall be submitted for approva l to Project 

Engineer. 

- - - E N D - - - 
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SECTION 01 42 19 
REFERENCE STANDARDS 

PART 1 - GENERAL 

1.1 DESCRIPTION 

 This section specifies the availability and source  of references and 

standards specified in the project manual under par agraphs APPLICABLE 

PUBLICATIONS and/or shown on the drawings. 

1.2 AVAILABILITY OF SPECIFICATIONS LISTED IN THE GS A INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS FPMR PART 101-29 
(FAR 52.211-1) (AUG 1998) 

A. The GSA Index of Federal Specifications, Standar ds and Commercial Item 

Descriptions, FPMR Part 101-29 and copies of specif ications, standards, 

and commercial item descriptions cited in the solic itation may be 

obtained for a fee by submitting a request to – GSA  Federal Supply 

Service, Specifications Section, Suite 8100, 470 Ea st L’Enfant Plaza, 

SW, Washington, DC 20407, Telephone (202) 619-8925,  Facsimile (202) 619-

8978. 

B. If the General Services Administration, Departme nt of Agriculture, or 

Department of Veterans Affairs issued this solicita tion, a single copy 

of specifications, standards, and commercial item d escriptions cited in 

this solicitation may be obtained free of charge by  submitting a request 

to the addressee in paragraph (a) of this provision . Additional copies 

will be issued for a fee. 

1.3 AVAILABILITY FOR EXAMINATION OF SPECIFICATIONS NOT LISTED IN THE GSA INDEX 
OF FEDERAL SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS 
(FAR 52.211-4) (JUN 1988) 

 The specifications and standards cited in this sol icitation can be 

examined at the following location: 

 DEPARMENT OF VETERANS AFFAIRS 

Office of Construction & Facilities Management 

Facilities Quality Service (00CFM1A) 

425 Eye Street N.W, (sixth floor) 

Washington, DC 20001 

Telephone Numbers: (202) 632-5249 or (202) 632-5178  

Between 9:00 AM - 3:00 PM 
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1.4 AVAILABILITY OF SPECIFICATIONS NOT LISTED IN TH E GSA INDEX OF FEDERAL 
SPECIFICATIONS, STANDARDS AND COMMERCIAL ITEM DESCRIPTIONS (FAR 52.211-3) 
(JUN 1988) 

 The specifications cited in this solicitation may be obtained from the 

associations or organizations listed below. 

 AA Aluminum Association Inc. 

http://www.aluminum.org  

AABC Associated Air Balance Council 

http://www.aabchq.com  

AAMA American Architectural Manufacturer's Associat ion 

http://www.aamanet.org  

AAN American Nursery and Landscape Association 

http://www.anla.org  

AASHTO American Association of State Highway and Tr ansportation Officials 

http://www.aashto.org  

AATCC American Association of Textile Chemists and Colorists 

http://www.aatcc.org  

ACGIH American Conference of Governmental Industria l Hygienists 

http://www.acgih.org  

ACI American Concrete Institute 

http://www.aci-int.net  

ACPA American Concrete Pipe Association 

http://www.concrete-pipe.org  

ACPPA American Concrete Pressure Pipe Association 

http://www.acppa.org  

ADC Air Diffusion Council 

http://flexibleduct.org  

AGA American Gas Association 

http://www.aga.org  

AGC Associated General Contractors of America 

http://www.agc.org  

AGMA American Gear Manufacturers Association, Inc. 

http://www.agma.org  

AHAM Association of Home Appliance Manufacturers 

http://www.aham.org  
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AISC American Institute of Steel Construction 

http://www.aisc.org  

AISI American Iron and Steel Institute 

http://www.steel.org  

AITC American Institute of Timber Construction 

http://www.aitc-glulam.org  

AMCA Air Movement and Control Association, Inc. 

http://www.amca.org  

ANLA American Nursery & Landscape Association 

http://www.anla.org  

ANSI American National Standards Institute, Inc. 

http://www.ansi.org  

APA The Engineered Wood Association 

http://www.apawood.org  

ARI Air-Conditioning and Refrigeration Institute 

http://www.ari.org  

ASAE American Society of Agricultural Engineers 

http://www.asae.org  

ASCE American Society of Civil Engineers 

http://www.asce.org  

ASHRAE American Society of Heating, Refrigerating, and 

Air-Conditioning Engineers 

http://www.ashrae.org  

ASME American Society of Mechanical Engineers 

http://www.asme.org  

ASSE American Society of Sanitary Engineering 

http://www.asse-plumbing.org  

ASTM American Society for Testing and Materials 

http://www.astm.org  

AWI Architectural Woodwork Institute 

http://www.awinet.org  

AWS American Welding Society 

http://www.aws.org  

AWWA American Water Works Association 

http://www.awwa.org  
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BHMA Builders Hardware Manufacturers Association 

http://www.buildershardware.com  

BIA Brick Institute of America 

http://www.bia.org  

CAGI Compressed Air and Gas Institute 

http://www.cagi.org  

CGA Compressed Gas Association, Inc. 

http://www.cganet.com  

CI  The Chlorine Institute, Inc. 

http://www.chlorineinstitute.org  

CISCA Ceilings and Interior Systems Construction As sociation 

http://www.cisca.org  

CISPI Cast Iron Soil Pipe Institute 

http://www.cispi.org  

CLFMI Chain Link Fence Manufacturers Institute 

http://www.chainlinkinfo.org  

CPMB Concrete Plant Manufacturers Bureau 

http://www.cpmb.org  

CRA California Redwood Association 

http://www.calredwood.org  

CRSI Concrete Reinforcing Steel Institute 

http://www.crsi.org  

CTI Cooling Technology Institute 

http://www.cti.org  

DHI Door and Hardware Institute 

http://www.dhi.org  

EGSA Electrical Generating Systems Association 

http://www.egsa.org  

EEI Edison Electric Institute 

http://www.eei.org  

EPA Environmental Protection Agency 

http://www.epa.gov  

ETL ETL Testing Laboratories, Inc. 

http://www.et1.com  



VA Project Number 568-13-102 

01 42 19 - 5 

FAA Federal Aviation Administration 

http://www.faa.gov  

FCC Federal Communications Commission 

http://www.fcc.gov  

FPS The Forest Products Society 

http://www.forestprod.org  

GANA Glass Association of North America 

http://www.cssinfo.com/info/gana.html/  

FM  Factory Mutual Insurance 

http://www.fmglobal.com  

GA  Gypsum Association 

http://www.gypsum.org  

GSA General Services Administration 

http://www.gsa.gov  

HI  Hydraulic Institute 

http://www.pumps.org  

HPVA Hardwood Plywood & Veneer Association 

http://www.hpva.org  

ICBO International Conference of Building Officials  

http://www.icbo.org  

ICEA Insulated Cable Engineers Association Inc. 

http://www.icea.net  

\ICAC Institute of Clean Air Companies 

http://www.icac.com  

IEEE Institute of Electrical and Electronics Engine ers 

http://www.ieee.org\  

IMSA International Municipal Signal Association 

http://www.imsasafety.org  

IPCEA Insulated Power Cable Engineers Association 

NBMA Metal Buildings Manufacturers Association 

http://www.mbma.com  

MSS Manufacturers Standardization Society of the Va lve and Fittings 

Industry Inc. 

http://www.mss-hq.com  
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NAAMM National Association of Architectural Metal M anufacturers 

http://www.naamm.org  

NAPHCC Plumbing-Heating-Cooling Contractors Associa tion 

http://www.phccweb.org.org  

NBS National Bureau of Standards 

See - NIST 

NBBPVI National Board of Boiler and Pressure Vessel  Inspectors 

http://www.nationboard.org  

NEC National Electric Code 

See - NFPA National Fire Protection Association 

NEMA National Electrical Manufacturers Association 

http://www.nema.org  

NFPA National Fire Protection Association 

http://www.nfpa.org  

NHLA National Hardwood Lumber Association 

http://www.natlhardwood.org  

NIH National Institute of Health 

http://www.nih.gov  

NIST National Institute of Standards and Technology  

http://www.nist.gov  

NLMA Northeastern Lumber Manufacturers Association,  Inc. 

http://www.nelma.org  

NPA National Particleboard Association 

18928 Premiere Court 

Gaithersburg, MD 20879 

(301) 670-0604 

NSF National Sanitation Foundation 

http://www.nsf.org  

NWWDA Window and Door Manufacturers Association 

http://www.nwwda.org  

OSHA Occupational Safety and Health Administration 

Department of Labor 

http://www.osha.gov  

PCA Portland Cement Association 

http://www.portcement.org  
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PCI Precast Prestressed Concrete Institute 

http://www.pci.org  

PPI The Plastic Pipe Institute 

http://www.plasticpipe.org  

PEI Porcelain Enamel Institute, Inc. 

http://www.porcelainenamel.com  

PTI Post-Tensioning Institute 

http://www.post-tensioning.org  

RFCI The Resilient Floor Covering Institute 

http://www.rfci.com  

RIS Redwood Inspection Service 

See - CRA 

RMA Rubber Manufacturers Association, Inc. 

http://www.rma.org  

SCMA Southern Cypress Manufacturers Association 

http://www.cypressinfo.org  

SDI Steel Door Institute 

http://www.steeldoor.org  

IGMA Insulating Glass Manufacturers Alliance 

http://www.igmaonline.org  

SJI Steel Joist Institute 

http://www.steeljoist.org  

SMACNA Sheet Metal and Air-Conditioning Contractors  

National Association, Inc. 

http://www.smacna.org  

SSPC The Society for Protective Coatings 

http://www.sspc.org  

STI Steel Tank Institute 

http://www.steeltank.com  

SWI Steel Window Institute 

http://www.steelwindows.com  

TCA Tile Council of America, Inc. 

http://www.tileusa.com  

TEMA Tubular Exchange Manufacturers Association 

http://www.tema.org  
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TPI Truss Plate Institute, Inc. 

583 D'Onofrio Drive; Suite 200 

Madison, WI 53719 

(608) 833-5900 

UBC The Uniform Building Code 

See ICBO 

UL  Underwriters' Laboratories Incorporated 

http://www.ul.com  

ULC Underwriters' Laboratories of Canada 

http://www.ulc.ca  

WCLIB West Coast Lumber Inspection Bureau 

6980 SW Varns Road, P.O. Box 23145 

Portland, OR 97223 

(503) 639-0651 

WRCLA Western Red Cedar Lumber Association 

P.O. Box 120786 

New Brighton, MN 55112 

(612) 633-4334 

WWPA Western Wood Products Association 

http://www.wwpa.org  

- - - E N D - - - 
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SECTION 01 74 19 
CONSTRUCTION WASTE MANAGEMENT 

PART 1 – GENERAL 

1.1 DESCRIPTION 

A. This section specifies the requirements for the management of non-

hazardous building construction and demolition wast e. 

B. Waste disposal in landfills shall be minimized t o the greatest extent 

possible. Of the inevitable waste that is generated , as much of the 

waste material as economically feasible shall be sa lvaged, recycled or 

reused. 

C. Contractor shall use all reasonable means to div ert construction and 

demolition waste from landfills and incinerators, a nd facilitate their 

salvage and recycle not limited to the following: 

1. Waste Management Plan development and implementa tion. 

2. Techniques to minimize waste generation. 

3. Sorting and separating of waste materials. 

4. Salvage of existing materials and items for reus e or resale. 

5. Recycling of materials that cannot be reused or sold. 

D. At a minimum the following waste categories shal l be diverted from 

landfills: 

1. Soil. 

2. Inerts (eg, concrete, masonry and asphalt). 

3. Clean dimensional wood and palette wood. 

4. Green waste (biodegradable landscaping materials ). 

5. Engineered wood products (plywood, particle boar d and I-joists, 

etc). 

6. Metal products (eg, steel, wire, beverage contai ners, copper, etc). 

7. Cardboard, paper and packaging. 

8. Bitumen roofing materials. 

9. Plastics (eg, ABS, PVC). 

10. Carpet and/or pad. 

11. Gypsum board. 

12. Insulation. 

13. Paint. 

14. Fluorescent lamps. 

1.2 RELATED WORK 

A. Section 01 00 00, GENERAL REQUIREMENTS. 
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1.3 QUALITY ASSURANCE  

A. Contractor shall practice efficient waste manage ment when sizing, 

cutting and installing building products. Processes  shall be employed 

to ensure the generation of as little waste as poss ible. Construction 

/Demolition waste includes products of the followin g: 

1. Excess or unusable construction materials. 

2. Packaging used for construction products. 

3. Poor planning and/or layout. 

4. Construction error. 

5. Over ordering. 

6. Weather damage. 

7. Contamination. 

8. Mishandling. 

9. Breakage. 

B. Establish and maintain the management of non-haz ardous building 

construction and demolition waste set forth herein.  Conduct a site 

assessment to estimate the types of materials that will be generated by 

demolition and construction. 

C. Contractor shall be responsible for implementati on of any special 

programs involving rebates or similar incentives re lated to recycling. 

Any revenues or savings obtained from salvage or re cycling shall accrue 

to the contractor. 

D. Contractor shall provide all demolition, removal  and legal disposal of 

materials. Contractor shall ensure that facilities used for recycling, 

reuse and disposal shall be permitted for the inten ded use to the 

extent required by local, state, federal regulation s. The Whole 

Building Design Guide website http://www.cwm.wbdg.org  provides a 

Construction Waste Management Database that contain s information on 

companies that haul, collect, and process recyclabl e debris from 

construction projects. 

E. Contractor shall assign a specific area to facil itate separation of 

materials for reuse, salvage, recycling, and return . Such areas are to 

be kept neat and clean and clearly marked in order to avoid 

contamination or mixing of materials. 

F. Contractor shall provide on-site instructions an d supervision of 

separation, handling, salvaging, recycling, reuse a nd return methods to 

be used by all parties during waste generating stag es. 
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G. Record on daily reports any problems in complyin g with laws, 

regulations and ordinances with corrective action t aken. 

1.4 TERMINOLOGY  

A. Class III Landfill: A landfill that accepts non- hazardous resources 

such as household, commercial and industrial waste resulting from 

construction, remodeling, repair and demolition ope rations.  

B. Clean:  Untreated and unpainted; uncontaminated with adhesives, oils, 

solvents, mastics and like products. 

C. Construction and Demolition Waste: Includes all non-hazardous resources 

resulting from construction, remodeling, alteration s, repair and 

demolition operations. 

D. Dismantle: The process of parting out a building  in such a way as to 

preserve the usefulness of its materials and compon ents. 

E. Disposal: Acceptance of solid wastes at a legall y operating facility 

for the purpose of land filling (includes Class III  landfills and inert 

fills). 

F. Inert Backfill Site: A location, other than iner t fill or other 

disposal facility, to which inert materials are tak en for the purpose 

of filling an excavation, shoring or other soil eng ineering operation. 

G. Inert Fill: A facility that can legally accept i nert waste, such as 

asphalt and concrete exclusively for the purpose of  disposal. 

H. Inert Solids/Inert Waste: Non-liquid solid resou rces including, but not 

limited to, soil and concrete that does not contain  hazardous waste or 

soluble pollutants at concentrations in excess of w ater-quality 

objectives established by a regional water board, a nd does not contain 

significant quantities of decomposable solid resour ces. 

I. Mixed Debris: Loads that include commingled recy clable and non-

recyclable materials generated at the construction site. 

J. Mixed Debris Recycling Facility: A solid resourc e processing facility 

that accepts loads of mixed construction and demoli tion debris for the 

purpose of recovering re-usable and recyclable mate rials and disposing 

non-recyclable materials. 

K. Permitted Waste Hauler: A company that holds a v alid permit to collect 

and transport solid wastes from individuals or busi nesses for the 

purpose of recycling or disposal. 
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L. Recycling: The process of sorting, cleansing, tr eating, and 

reconstituting materials for the purpose of using t he altered form in 

the manufacture of a new product. Recycling does no t include burning, 

incinerating or thermally destroying solid waste. 

1. On-site Recycling – Materials that are sorted an d processed on site 

for use in an altered state in the work, i.e. concr ete crushed for 

use as a sub-base in paving. 

2. Off-site Recycling – Materials hauled to a locat ion and used in an 

altered form in the manufacture of new products. 

M. Recycling Facility: An operation that can legall y accept materials for 

the purpose of processing the materials into an alt ered form for the 

manufacture of new products. Depending on the types  of materials 

accepted and operating procedures, a recycling faci lity may or may not 

be required to have a solid waste facilities permit  or be regulated by 

the local enforcement agency. 

N. Reuse: Materials that are recovered for use in t he same form, on-site 

or off-site. 

O. Return: To give back reusable items or unused pr oducts to vendors for 

credit. 

P. Salvage: To remove waste materials from the site  for resale or re-use 

by a third party. 

Q. Source-Separated Materials: Materials that are s orted by type at the 

site for the purpose of reuse and recycling. 

R. Solid Waste:  Materials that have been designate d as non-recyclable and 

are discarded for the purposes of disposal. 

S. Transfer Station: A facility that can legally ac cept solid waste for 

the purpose of temporarily storing the materials fo r re-loading onto 

other trucks and transporting them to a landfill fo r disposal, or 

recovering some materials for re-use or recycling. 

1.5 SUBMITTALS  

A. In accordance with Section 01 33 23, SHOP DRAWIN GS, PRODUCT DATA, and 

SAMPLES, furnish the following: 

B. Prepare and submit to the Resident Engineer a wr itten demolition debris 

management plan. The plan shall include, but not be  limited to, the 

following information: 

1. Procedures to be used for debris management. 

2. Techniques to be used to minimize waste generati on. 

3. Analysis of the estimated job site waste to be g enerated: 
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a. List of each material and quantity to be salvage d, reused, 

recycled. 

b. List of each material and quantity proposed to b e taken to a 

landfill. 

4. Detailed description of the Means/Methods to be used for material 

handling.  

a. On site: Material separation, storage, protectio n where 

applicable. 

b. Off site: Transportation means and destination. Include list of 

materials. 

1) Description of materials to be site-separated an d self-hauled 

to designated facilities. 

2) Description of mixed materials to be collected b y designated 

waste haulers and removed from the site. 

c. The names and locations of mixed debris reuse an d recycling 

facilities or sites. 

d. The names and locations of trash disposal landfi ll facilities or 

sites. 

e. Documentation that the facilities or sites are a pproved to 

receive the materials. 

C. Designated Manager responsible for instructing p ersonnel, supervising, 

documenting and administer over meetings relevant t o the Waste 

Management Plan. 

D. Monthly summary of construction and demolition d ebris diversion and 

disposal, quantifying all materials generated at th e work site and 

disposed of or diverted from disposal through recyc ling. 

1.6 APPLICABLE PUBLICATIONS 

A Publications listed below form a part of this spe cification to the 

extent referenced. Publications are referenced by t he basic designation 

only. In the event that criteria requirements confl ict, the most 

stringent requirements shall be met. 

B. U.S. Green Building Council (USGBC): 

LEED Green Building Rating System for New Construct ion 

1.7 RECORDS 

 Maintain records to document the quantity of waste  generated; the 

quantity of waste diverted through sale, reuse, or recycling; and the 

quantity of waste disposed by landfill or incinerat ion. Records shall 

be kept in accordance with the LEED Reference Guide  and LEED Template.  
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PART 2 - PRODUCTS  

2.1 MATERIALS 

A. List of each material and quantity to be salvage d, recycled, reused. 

B. List of each material and quantity proposed to b e taken to a landfill. 

C. Material tracking data:  Receiving parties, date s removed, 

transportation costs, weight tickets, tipping fees,  manifests, 

invoices, net total costs or savings. 

PART 3 - EXECUTION 

3.1 COLLECTION 

A. Provide all necessary containers, bins and stora ge areas to facilitate 

effective waste management. 

B. Clearly identify containers, bins and storage ar eas so that recyclable 

materials are separated from trash and can be trans ported to respective 

recycling facility for processing. 

C. Hazardous wastes shall be separated, stored, dis posed of according to 

local, state, federal regulations. 

3.2 DISPOSAL  

A. Contractor shall be responsible for transporting  and disposing of 

materials that cannot be delivered to a source-sepa rated or mixed 

materials recycling facility to a transfer station or disposal facility 

that can accept the materials in accordance with st ate and federal 

regulations. 

B. Construction or demolition materials with no pra ctical reuse or that 

cannot be salvaged or recycled shall be disposed of  at a landfill or 

incinerator. 

3.3 REPORT  

A. With each application for progress payment, subm it a summary of 

construction and demolition debris diversion and di sposal including 

beginning and ending dates of period covered. 

B. Quantify all materials diverted from landfill di sposal through salvage 

or recycling during the period with the receiving p arties, dates 

removed, transportation costs, weight tickets, mani fests, invoices. 

Include the net total costs or savings for each sal vaged or recycled 

material. 

C. Quantify all materials disposed of during the pe riod with the receiving 

parties, dates removed, transportation costs, weigh t tickets, tipping 

fees, manifests, invoices. Include the net total co sts for each 

disposal.   - - - E N D - - - 
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SECTION 07 84 00 
FIRESTOPPING 

PART 1 GENERAL 

1.1 DESCRIPTION 

A. Closures of openings in walls, and floors agains t penetration of flame, 

heat, and smoke or gases in fire resistant rated co nstruction. 

B. Closure of openings in walls against penetration  of gases or smoke in 

smoke partitions. 

1.3 SUBMITTALS 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Manufacturers literature, data, and installation  instructions for types 

of firestopping and smoke stopping used. 

C. List of FM, UL, or WH classification number of s ystems installed. 

D. Certified laboratory test reports for ASTM E814 tests for systems not 

listed by FM, UL, or WH proposed for use. 

1.4 DELIVERY AND STORAGE 

A. Deliver materials in their original unopened con tainers with 

manufacturer’s name and product identification.  

B. Store in a location providing protection from da mage and exposure to 

the elements. 

1.5 WARRANTY 

 Firestopping work subject to the terms of the Arti cle “Warranty of 

Construction”, FAR clause 52.246-21, except extend the warranty period 

to five years. 

1.6 QUALITY ASSURANCE 

 FM, UL, or WH or other approved laboratory tested products will be 

acceptable. 

1.7 APPLICABLE PUBLICATIONS 

A. Publications listed below form a part of this sp ecification to the 

extent referenced. Publications are referenced in t he text by the basic 

designation only. 

B. American Society for Testing and Materials (ASTM ): 

E84-10..................Surface Burning Characteris tics of Building 

Materials 

E814-11.................Fire Tests of Through-Penet ration Fire Stops 

C. Factory Mutual Engineering and Research Corporat ion (FM): 

 Annual Issue Approval Guide Building Materials 
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D. Underwriters Laboratories, Inc. (UL): 

 Annual Issue Building Materials Directory 

 Annual Issue Fire Resistance Directory 

1479-10.................Fire Tests of Through-Penet ration Firestops 

E. Warnock Hersey (WH): 

 Annual Issue Certification Listings 

PART 2 - PRODUCTS 

2.1 FIRESTOP SYSTEMS 

A. Use either factory built (Firestop Devices) or f ield erected (through-

Penetration Firestop Systems) to form a specific bu ilding system 

maintaining required integrity of the fire barrier and stop the passage 

of gases or smoke. 

B. Through-penetration firestop systems and firesto p devices tested in 

accordance with ASTM E814 or UL 1479 using the "F" or "T" rating to 

maintain the same rating and integrity as the fire barrier being 

sealed. "T" ratings are not required for penetratio ns smaller than or 

equal to 100 mm (4 in) nominal pipe or 0.01 m 2 (16 sq. in.) in overall 

cross sectional area. 

C. Products requiring heat activation to seal an op ening by its 

intumescence shall exhibit a demonstrated ability t o function as 

designed to maintain the fire barrier. 

D. Firestop sealants used for firestopping or smoke  sealing shall have 

following properties: 

1. Contain no flammable or toxic solvents. 

2. Have no dangerous or flammable out gassing durin g the drying or 

curing of products. 

3. Water-resistant after drying or curing and unaff ected by high 

humidity, condensation or transient water exposure.  

4. When used in exposed areas, shall be capable of being sanded and 

finished with similar surface treatments as used on  the surrounding 

wall or floor surface.  

E. Firestopping system or devices used for penetrat ions by glass pipe, 

plastic pipe or conduits, unenclosed cables, or oth er non-metallic 

materials shall have following properties: 

1. Classified for use with the particular type of p enetrating material 

used. 
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2. Penetrations containing loose electrical cables,  computer data 

cables, and communications cables protected using f irestopping 

systems that allow unrestricted cable changes witho ut damage to the 

seal. 

3. Intumescent products which would expand to seal the opening and act 

as fire, smoke, toxic fumes, and, water sealant. 

F. Maximum flame spread of 25 and smoke development  of 50 when tested in 

accordance with ASTM E84. 

G. FM, UL, or WH rated or tested by an approved lab oratory in accordance 

with ASTM E814. 

H. Materials to be asbestos free. 

2.2 SMOKE STOPPING IN SMOKE PARTITIONS 

A. Use silicone sealant in smoke partitions as spec ified in Section 07 92 

00, JOINT SEALANTS.  

B. Use mineral fiber filler and bond breaker behind  sealant. 

C. Sealants shall have a maximum flame spread of 25  and smoke developed of 

50 when tested in accordance with E84. 

D. When used in exposed areas capable of being sand ed and finished with 

similar surface treatments as used on the surroundi ng wall or floor 

surface. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

 Submit product data and installation instructions,  as required by 

article, submittals, after an on site examination o f areas to receive 

firestopping. 

3.2 PREPARATION 

A. Remove dirt, grease, oil, loose materials, or ot her substances that 

prevent adherence and bonding or application of the  firestopping or 

smoke stopping materials. 

B. Remove insulation on insulated pipe for a distan ce of 150 mm (six 

inches) on either side of the fire rated assembly p rior to applying the 

firestopping materials unless the firestopping mate rials are tested and 

approved for use on insulated pipes. 

3.3 INSTALLATION 

A. Do not begin work until the specified material d ata and installation 

instructions of the proposed firestopping systems h ave been submitted 

and approved. 
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B. Install firestopping systems with smoke stopping  in accordance with FM, 

UL, WH, or other approved system details and instal lation instructions. 

C. Install smoke stopping seals in smoke partitions . 

3.4 CLEAN-UP AND ACCEPTANCE OF WORK 

A. As work on each floor is completed, remove mater ials, litter, and 

debris. 

B. Do not move materials and equipment to the next- scheduled work area 

until completed work is inspected and accepted by t he Resident 

Engineer. 

C. Clean up spills of liquid type materials. 

- - - E N D - - - 
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SECTION 07 92 00 
JOINT SEALANTS 

PART 1 - GENERAL 

1.1 DESCRIPTION: 

 Section covers all sealant and caulking materials and their 

application, wherever required for complete install ation of building 

materials or systems. 

1.2 RELATED WORK: 

A. Firestopping penetrations: Section 07 84 00, FIR ESTOPPING.  

1.3 QUALITY CONTROL: 

A. Installer Qualifications: An experienced install er who has specialized 

in installing joint sealants similar in material, d esign, and extent to 

those indicated for this Project and whose work has  resulted in joint-

sealant installations with a record of successful i n-service 

performance. 

B. Source Limitations: Obtain each type of joint se alant through one 

source from a single manufacturer. 

C. VOC: Acrylic latex and Silicon sealants shall ha ve less than 50g/l VOC 

content. 

1.4 SUBMITTALS: 

A. Submit in accordance with Section 01 33 23, SHOP  DRAWINGS, PRODUCT 

DATA, AND SAMPLES. 

B. Manufacturer's installation instructions for eac h product used. 

C. Cured samples of exposed sealants for each color  where required to 

match adjacent material. 

D. Manufacturer's Literature and Data:  

1. Caulking compound  

2. Primers  

3. Sealing compound, each type, including compatibi lity when different 

sealants are in contact with each other. 

1.5 PROJECT CONDITIONS: 

A. Environmental Limitations:  

1. Do not proceed with installation of joint sealan ts under following 

conditions: 

a. When ambient and substrate temperature condition s are outside 

limits permitted by joint sealant manufacturer or a re below 4.4 °C 

(40 °F). 

b. When joint substrates are wet. 
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B. Joint-Width Conditions: 

1. Do not proceed with installation of joint sealan ts where joint 

widths are less than those allowed by joint sealant  manufacturer for 

applications indicated. 

C. Joint-Substrate Conditions: 

1. Do not proceed with installation of joint sealan ts until 

contaminants capable of interfering with adhesion a re removed from 

joint substrates. 

1.6 DELIVERY, HANDLING, AND STORAGE: 

A. Deliver materials in manufacturers' original uno pened containers, with 

brand names, date of manufacture, shelf life, and m aterial designation 

clearly marked thereon. 

B. Carefully handle and store to prevent inclusion of foreign materials. 

C. Do not subject to sustained temperatures exceedi ng 32 ° C (90 ° F) or less 

than 5 ° C (40 ° F). 

1.7 DEFINITIONS: 

A. Definitions of terms in accordance with ASTM C71 7 and as specified. 

B. Back-up Rod: A type of sealant backing. 

C. Bond Breakers: A type of sealant backing. 

D. Filler: A sealant backing used behind a back-up rod. 

1.8 WARRANTY: 

A. Warranty exterior sealing against leaks, adhesio n, and cohesive 

failure, and subject to terms of "Warranty of Const ruction", FAR clause 

52.246-21, except that warranty period shall be ext ended to two years. 

B. General Warranty: Special warranty specified in this Article shall not 

deprive Government of other rights Government may h ave under other 

provisions of Contract Documents and shall be in ad dition to, and run 

concurrent with, other warranties made by Contracto r under requirements 

of Contract Documents. 

1.9 APPLICABLE PUBLICATIONS: 

A. Publications listed below form a part of this sp ecification to extent 

referenced. Publications are referenced in text by basic designation 

only. 

B. American Society for Testing and Materials (ASTM ): 

C509-06.................Elastomeric Cellular Prefor med Gasket and 

Sealing Material. 

C612-10.................Mineral Fiber Block and Boa rd Thermal 

Insulation.  
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C717-10.................Standard Terminology of Bui lding Seals and 

Sealants. 

C834-10.................Latex Sealants. 

C919-08.................Use of Sealants in Acoustic al Applications. 

C920-10.................Elastomeric Joint Sealants.  

C1021-08................Laboratories Engaged in Tes ting of Building 

Sealants. 

C1193-09................Standard Guide for Use of J oint Sealants. 

C1330-02 (R2007)........Cylindrical Sealant Backing  for Use with Cold 

Liquid Applied Sealants. 

D1056-07................Specification for Flexible Cellular Materials—

Sponge or Expanded Rubber. 

E84-09..................Surface Burning Characteris tics of Building 

Materials. 

C. Sealant, Waterproofing and Restoration Institute  (SWRI).  

 The Professionals’ Guide 

PART 2 - PRODUCTS  

2.1 SEALANTS: 

A. S-1:  

1. ASTM C920, polyurethane or polysulfide.  

2. Type M.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 20-40  

B. S-2:  

1. ASTM C920, polyurethane or polysulfide.  

2. Type M.  

3. Class 25.  

4. Grade P.  

5. Shore A hardness of 25-40.  

C. S-3:  

1. ASTM C920, polyurethane or polysulfide.  

2. Type S.  

3. Class 25, joint movement range of plus or minus 50 percent.  

4. Grade NS.  

5. Shore A hardness of 15-25.  

6. Minimum elongation of 700 percent. 
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D. S-4:  

1. ASTM C920 polyurethane or polysulfide.  

2. Type S.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 25-40. 

E. S-5:  

1. ASTM C920, polyurethane or polysulfide.  

2. Type S.  

3. Class 25.  

4. Grade P.  

5. Shore hardness of 15-45. 

F. S-6:  

1. ASTM C920, silicone, neutral cure.  

2. Type S.  

3. Class: Joint movement range of plus 100 percent to minus 50 percent.  

4. Grade NS.  

5. Shore A hardness of 15-20.  

6. Minimum elongation of 1200 percent. 

G. S-7:  

1. ASTM C920, silicone, neutral cure.  

2. Type S.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 25-30. 

6. Structural glazing application. 

H. S-8:  

1. ASTM C920, silicone, acetoxy cure.  

2. Type S.  

3. Class 25.  

4. Grade NS.  

5. Shore A hardness of 25-30. 

6. Structural glazing application. 

I. S-9:  

1. ASTM C920 silicone.  

2. Type S.  

3. Class 25.  

4. Grade NS.  
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5. Shore A hardness of 25-30.  

6. Non-yellowing, mildew resistant. 

J. S-10: 

1. ASTMC C920, coal tar extended fuel resistance po lyurethane.  

2. Type M/S.  

3. Class 25.  

4. Grade P/NS.  

5. Shore A hardness of 15-20. 

K. S-11: 

1. ASTM C920 polyurethane.  

2. Type M/S.  

3. Class 25.  

4. Grade P/NS.  

5. Shore A hardness of 35 to 50. 

L. S-12: 

1. ASTM C920, polyurethane.  

2. Type M/S.  

3. Class 25, joint movement range of plus or minus 50 percent.  

4. Grade P/NS.  

5. Shore A hardness of 25 to 50. 

2.2 CAULKING COMPOUND: 

A. C-1: ASTM C834, acrylic latex. 

B. C-2: One component acoustical caulking, non dryi ng, non hardening, 

synthetic rubber. 

2.3 COLOR: 

A. Sealants used with exposed masonry shall match c olor of mortar joints. 

B. Sealants used with unpainted concrete shall matc h color of adjacent 

concrete. 

C. Color of sealants for other locations shall be l ight gray or aluminum, 

unless specified otherwise. 

D. Caulking shall be light gray or white, unless sp ecified otherwise. 

2.4 JOINT SEALANT BACKING: 

A. General: Provide sealant backings of material an d type that are 

nonstaining; are compatible with joint substrates, sealants, primers, 

and other joint fillers; and are approved for appli cations indicated by 

sealant manufacturer based on field experience and laboratory testing. 
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B. Cylindrical Sealant Backings: ASTM C1330, of typ e indicated below and 

of size and density to control sealant depth and ot herwise contribute 

to producing optimum sealant performance: 

1. Type C: Closed-cell material with a surface skin . 

C. Elastomeric Tubing Sealant Backings: Neoprene, b utyl, EPDM, or silicone 

tubing complying with ASTM D1056, nonabsorbent to w ater and gas, and 

capable of remaining resilient at temperatures down  to minus 32 ° C 

(minus 26 ° F). Provide products with low compression set and of size and 

shape to provide a secondary seal, to control seala nt depth, and 

otherwise contribute to optimum sealant performance . 

D. Bond-Breaker Tape: Polyethylene tape or other pl astic tape recommended 

by sealant manufacturer for preventing sealant from  adhering to rigid, 

inflexible joint-filler materials or joint surfaces  at back of joint 

where such adhesion would result in sealant failure . Provide self-

adhesive tape where applicable. 

2.5 FILLER: 

A. Mineral fiber board: ASTM C612, Class 1. 

B. Thickness same as joint width. 

C. Depth to fill void completely behind back-up rod .  

2.6 PRIMER: 

A. As recommended by manufacturer of caulking or se alant material.  

B. Stain free type. 

2.7 CLEANERS-NON POUROUS SURFACES: 

A. Chemical cleaners acceptable to manufacturer of sealants and sealant 

backing material free of oily residues and other su bstances capable of 

staining or harming joint substrates and adjacent n on-porous surfaces 

and formulated to promote adhesion of sealant and s ubstrates. 

PART 3 - EXECUTION 

3.1 INSPECTION: 

A. Inspect substrate surface for bond breaker conta mination and unsound 

materials at adherent faces of sealant. 

B. Coordinate for repair and resolution of unsound substrate materials.  

C. Inspect for uniform joint widths and that dimens ions are within 

tolerance established by sealant manufacturer. 
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3.2 PREPARATIONS: 

A. Prepare joints in accordance with manufacturer's  instructions and SWRI. 

B. Clean surfaces of joint to receive caulking or s ealants leaving joint 

dry to the touch, free from frost, moisture, grease , oil, wax, lacquer 

paint, or other foreign matter that would tend to d estroy or impair 

adhesion. 

1. Clean porous joint substrate surfaces by brushin g, grinding, blast 

cleaning, mechanical abrading, or a combination of these methods to 

produce a clean, sound substrate capable of develop ing optimum bond 

with joint sealants.  

2. Remove loose particles remaining from above clea ning operations by 

vacuuming or blowing out joints with oil-free compr essed air. Porous 

joint surfaces include the following: 

a. Concrete. 

b. Masonry. 

c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from con crete. 

4. Clean nonporous surfaces with chemical cleaners or other means that 

do not stain, harm substrates, or leave residues ca pable of 

interfering with adhesion of joint sealants. 

a. Metal. 

b. Glass. 

c. Porcelain enamel. 

d. Glazed surfaces of ceramic tile. 

C. Do not cut or damage joint edges. 

D. Apply masking tape to face of surfaces adjacent to joints before 

applying primers, caulking, or sealing compounds. 

1. Do not leave gaps between ends of sealant backin gs. 

2. Do not stretch, twist, puncture, or tear sealant  backings. 

3. Remove absorbent sealant backings that have beco me wet before 

sealant application and replace them with dry mater ials. 

E. Apply primer to sides of joints wherever require d by compound 

manufacturer's printed instructions.  

1. Apply primer prior to installation of back-up ro d or bond breaker 

tape.  

2. Use brush or other approved means that will reac h all parts of 

joints. 

F. Take all necessary steps to prevent three sided adhesion of sealants. 
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3.3 BACKING INSTALLATION: 

A. Install back-up material, to form joints enclose d on three sides as 

required for specified depth of sealant. 

B. Where deep joints occur, install filler to fill space behind the back-

up rod and position the rod at proper depth. 

C. Cut fillers installed by others to proper depth for installation of 

back-up rod and sealants. 

D. Install back-up rod, without puncturing the mate rial, to a uniform 

depth, within plus or minus 3 mm (1/8 inch) for sea lant depths 

specified. 

E. Where space for back-up rod does not exist, inst all bond breaker tape 

strip at bottom (or back) of joint so sealant bonds  only to two 

opposing surfaces. 

F. Take all necessary steps to prevent three sided adhesion of sealants. 

3.4 SEALANT DEPTHS AND GEOMETRY: 

A. At widths up to 6 mm (1/4 inch), sealant depth e qual to width. 

B. At widths over 6 mm (1/4 inch), sealant depth 1/ 2 of width up to 13 mm 

(1/2 inch) maximum depth at center of joint with se alant thickness at 

center of joint approximately 1/2 of depth at adhes ion surface. 

3.5 INSTALLATION: 

A. General:  

1. Apply sealants and caulking only when ambient te mperature is between  

5° C and 38 ° C (40 ° and 100 ° F).  

2. Do not use polysulfide base sealants where seala nt may be exposed to 

fumes from bituminous materials, or where water vap or in continuous 

contact with cementitious materials may be present.   

3. Do not use sealant type listed by manufacture as  not suitable for 

use in locations specified.  

4. Apply caulking and sealing compound in accordanc e with 

manufacturer's printed instructions.  

5. Avoid dropping or smearing compound on adjacent surfaces.  

6. Fill joints solidly with compound and finish com pound smooth.  

7. Tool joints to concave surface unless shown or s pecified otherwise.  

8. Finish paving or floor joints flush unless joint  is otherwise 

detailed.  

9. Apply compounds with nozzle size to fit joint wi dth.  

10. Test sealants for compatibility with each other  and substrate. Use 

only compatible sealant.  
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B. For application of sealants, follow requirements  of ASTM C1193 unless 

specified otherwise.  

C. Where gypsum board partitions are of sound rated , fire rated, or smoke 

barrier construction, follow requirements of ASTM C 919 only to seal all 

cut-outs and intersections with the adjoining const ruction unless 

specified otherwise.  

1. Apply a 6 mm (1/4 inch) minimum bead of sealant each side of runners 

(tracks), including those used at partition interse ctions with 

dissimilar wall construction. 

2. Coordinate with application of gypsum board to i nstall sealant 

immediately prior to application of gypsum board. 

3. Partition intersections: Seal edges of face laye r of gypsum board 

abutting intersecting partitions, before taping and  finishing or 

application of veneer plaster-joint reinforcing.  

4. Openings: Apply a 6 mm (1/4 inch) bead of sealan t around all cut-

outs to seal openings of electrical boxes, ducts, p ipes and similar 

penetrations. To seal electrical boxes, seal sides and backs.  

5. Control Joints: Before control joints are instal led, apply sealant 

in back of control joint to reduce flanking path fo r sound through 

control joint. 

3.6 FIELD QUALITY CONTROL: 

A. Inspect tested joints and report on following: 

1. Whether sealants in joints connected to pulled-o ut portion failed to 

adhere to joint substrates or tore cohesively. Incl ude data on pull 

distance used to test each type of product and join t substrate. 

2. Compare these results to determine if adhesion p asses sealant 

manufacturer’s field-adhesion hand-pull test criter ia. 

3. Whether sealants filled joint cavities and are f ree from voids. 

4. Whether sealant dimensions and configurations co mply with specified 

requirements. 

B. Repair sealants pulled from test area by applyin g new sealants 

following same procedures used to originally seal j oints. Ensure that 

original sealant surfaces are clean and new sealant  contacts original 

sealant.  

3.7 CLEANING: 

A. Fresh compound accidentally smeared on adjoining  surfaces: Scrape off 

immediately and rub clean with a solvent as recomme nded by the caulking 

or sealant manufacturer. 
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B. After filling and finishing joints, remove maski ng tape. 

C. Leave adjacent surfaces in a clean and unstained  condition. 

3.8 LOCATIONS: 

A. Exterior Building Joints, Horizontal and Vertica l: 

1. Metal to Metal: Type S-1, S-2 

2. Metal to Masonry or Stone: Type S-1 

3. Masonry to Masonry or Stone: Type S-1 

4. Stone to Stone: Type S-1 

5. Cast Stone to Cast Stone: Type S-1 

6. Threshold Setting Bed: Type S-1, S-3, S-4 

7. Masonry Expansion and Control Joints: Type S-6 

8. Wood to Masonry: Type S-1 

B. Metal Reglets and Flashings: 

1. Flashings to Wall: Type S-6 

2. Metal to Metal: Type S-6 

C. Sanitary Joints: 

1. Walls to Plumbing Fixtures: Type S-9 

2. Counter Tops to Walls: Type S-9 

3. Pipe Penetrations: Type S-9 

D. Horizontal Traffic Joints: 

1. Concrete Paving, Unit Pavers: Type S-11 or S-12 

2. Garage/Parking Decks: Type S-10 

E. High Temperature Joints over 204 degrees C (400 degrees F): 

1. Exhaust Pipes, Flues, Breech Stacks: Type S-7 or  S-8 

F. Interior Caulking: 

1. Typical Narrow Joint 6 mm, (1/4 inch) or less at  Walls and Adjacent 

Components: Types C-1 and C-2. 

2. Perimeter of Doors, Windows, Access Panels which  Adjoin Concrete or 

Masonry Surfaces: Types C-1 and C-2. 

3. Joints at Masonry Walls and Columns, Piers, Conc rete Walls or 

Exterior Walls: Types C-1 and C-2. 

4. Perimeter of Lead Faced Control Windows and Plas ter or Gypsum 

Wallboard Walls: Types C-1 and C-2. 

5. Exposed Isolation Joints at Top of Full Height W alls: Types C-1 and 

C-2. 

6. Exposed Acoustical Joint at Sound Rated Partitio ns Type C-2. 

7. Concealed Acoustic Sealant Types S-4, C-1 and C- 2. 

- - - E N D - - - 
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SECTION 26 05 11 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS 

 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  This section applies to all sections of Division 26 . 

B.  Furnish and install electrical systems, materials, equipment, and 

accessories in accordance with the specifications a nd drawings.  

Capacities and ratings of motors, transformers, con ductors and cable, 

switchboards, switchgear, panelboards, motor contro l centers, 

generators, automatic transfer switches, and other items and 

arrangements for the specified items are shown on t he drawings. 

C.  Electrical service entrance equipment and arrangeme nts for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric 

utility company’s system, and obtain electric utili ty company approval 

for sizes and settings of these devices. 

D.  Conductor ampacities specified or shown on the draw ings are based on 

copper conductors, with the conduit and raceways si zed per NEC. 

Aluminum conductors are prohibited. 

1.2  APPLICABLE PUBLICATIONS 

A.  Applicable publications listed in all Sections of D ivision 26 are the 

latest issue, unless otherwise noted. 

B.  Products specified in all sections of Division 26 s hall comply with 

the applicable publications listed in each section.  

1.3  SUMMARY 

A.  The work included in this section of the specificat ions consists of 

furnishing labor, equipment, supplies, and material s, unless otherwise 

specified, and in performing operations necessary f or the installation 

of electrical work as listed in the Instruction to Bidders and as 

required by these specifications and shown on the d rawings, subject to 

the terms and conditions of the contract.  The work  shall also include 

the completion of details of electrical work not me ntioned or shown 

which are necessary for the successful operation of  electrical systems 

described on the drawings or required by these spec ifications. 

B.  Sequence of Construction (basis of design): 
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1.  The critical nature of the systems being modified, the contractor 

shall minimize downtime wherever possible, provide contingency 

plans for work in case of unforeseen conditions, an d coordinating 

times/people with the VA. 

2.  Initial preparation: 

a.  Contractor shall recircuit lighting fixtures as not ed on 

plans to have powered fixtures while working on oth er 

systems. 

b.  Contractor shall route new conduit from existing el ectrical 

room to new equipment locations (via the crawlspace ) and have 

feeders in place. 

c.  Contractor shall do a load test on Panel T prior to  

modifications (24-hour period of metering) and subm it results 

to engineer for review. 

d.  New UPS equipment to be set in location, prepped fo r switch 

over. 

e.  New panelboards to be mounted and conduit/feeders i nstalled 

ready for connection into new UPS. 

3.  Switchboard Tap (to occur overnight) 

a.  Contractor shall coordinate time allotment for tapp ing the 

bus with VA.  

b.  VA will run the building’s emergency generator (acc ommodating 

the fuel) during the process, loads to be transferr ed to 

emergency side during the buss tap.  

c.  Contractor shall provide time/staff to work with VA  to 

restore systems back to normal once switchboard bus  is tapped 

and enclosed. 

4.  Emergency Distribution Switchboard (DP-GEN) 

a.  Contractor shall add new overcurrent protection dev ices 

during normal business hours, connecting feeders at  that 

time. 

5.  UPS/Rectifier Switchover (to occur over night) 

a.  Contractor shall connect new UPS and run manufactur er 

recommended tests prior to load switch over from ex isting 

UPS. 
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b.  Contractor shall connect new Rectifier System to Pa nel T 

(based on review of metering) and run manufacturer 

recommended tests prior to load switch over from ex isting 

Rectifier System.  This connection may need to be d one with a 

flex conduit from the wall to the unit so the new u nit can 

then be moved into the same location of the existin g. 

c.  Contractor shall disconnect existing UPS, transfer Panel A1 

feeders to new UPS and connect new panelboards to n ew UPS. 

d.  Contractor shall disconnect existing Rectifier Syst em and 

install/connect in Rectifier System. 

6.  Contractor shall provide accomodations for temporar y power in 

case of issues during the switch over periods. Assu me planning 

meeting with VA and Engineer for each of the overni ght 

construction periods to have agreement on approach and time.  

C.  Section Includes: 

1.  Definitions 

2.  Quality Assurance 

3.  Coordination 

4.  Permit, Fees, and  Inspections 

5.  Insurance  

6.  Substitutions 

7.  Shop Drawings 

8.  Payment Request Breakdown 

9.  Project Record Drawings 

10.  Operating and Maintenance Manuals 

11.  Project Conditions 

12.  Commissioning and Testing 

13.  Guarantee/Warranty 

14.  Common requirements for Electrical Installation 

15.  Penetration Firestopping 

16.  Refinishing and Touchup painting 

17.  Cleaning and Protection 

18.  Equipment Furnishing by Owner 

19.  Interruption of Existing Electric Service 

20.  Building Structure Penetrations 

21.  Final Tests and Adjustments 

22.  Instruction of Owners Employees 
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23.  Electrical equipment coordination and installation.  

24.  Sleeves for raceways and cables. 

25.  Sleeve seals. 

26.  Grout. 

27.  Common electrical installation requirements. 

1.4  QUALIFICATIONS (PRODUCTS AND SERVICES)  

A.  Manufacturer’s Qualifications: The manufacturer sha ll regularly and 

currently produce, as one of the manufacturer's pri ncipal products, 

the materials and equipment specified for this proj ect, and shall have 

manufactured the materials and equipment for at lea st three years. 

B.  Personnel 

1.  All Electrical workers on this project shall be tho roughly 

knowledgeable of all applicable codes related to al l electrical 

systems for this project.  All installations shall be performed 

by skilled electrician tradesmen fully aware of the  latest 

techniques, practices, and standards of the industr y.  Haphazard 

or poor installation practice as determined by the Architect or 

Engineer will be cause for rejection of work.  

C.  Workmanship 

1.  The installation work included in this specificatio n shall be 

performed in a neat workmanlike manner.  Only the b est quality 

workmanship will be accepted.  All exposed parts of  the 

electrical wiring systems such as exposed conduits,  flush plates, 

cabinet trim, fixtures, etc., shall be square and t rue with the 

building construction. 

D.  Guarantee 

1.  This Contractor shall assume responsibility for any  defects which 

may develop in any part of his work caused by fault y workmanship, 

material or equipment, and agrees to replace, repai r, or alter, 

at their expense, any such faulty workmanship, mate rial or 

equipment that has been brought to their attention during a 

period of one year from the date of substantial com pletion.  

Acceptance of the work shall not waive this guarant ee. 

E.  Product Qualification: 

1.  Manufacturer's materials and equipment shall have b een in 

satisfactory operation, on three installations of s imilar size 

and type as this project, for at least three years.  
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2.  Recycle all materials as required by Division 0 and  1 

specifications and additional sections of this Divi sion. 

3.  The Government reserves the right to require the Co ntractor to 

submit a list of installations where the materials and equipment 

have been in operation before approval. 

F.  Service Qualifications: There shall be a permanent service 

organization maintained or trained by the manufactu rer which will 

render satisfactory service to this installation wi thin four hours of 

receipt of notification that service is needed. Sub mit name and 

address of service organizations. 

1.5  MINIMUM REQUIREMENTS 

A.  Ordinances and Codes 

1.  All work shall be executed in accordance with the c urrent edition 

of the City Electrical Ordinances, State Electrical  Laws and 

Statutes and National Electrical Code (NEC), and be  subject to 

the inspection of these departments.  All fees, per mits, 

licenses, etc., necessary in order to complete the work of this 

section shall be paid by this Contractor. 

B.  The International Building Code (IBC), National Ele ctrical Code (NEC), 

Underwriters Laboratories, Inc. (UL), and National Fire Protection 

Association (NFPA) codes and standards are the mini mum requirements 

for materials and installation. 

C.  The drawings and specifications shall govern in tho se instances where 

requirements are greater than those stated in the a bove codes and 

standards. 

1.6  TEST STANDARDS 

A.  All materials and equipment shall be listed, labele d, or certified by 

a Nationally Recognized Testing Laboratory (NRTL) t o meet Underwriters 

Laboratories, Inc. (UL), standards where test stand ards have been 

established. Materials and equipment which are not covered by UL 

standards will be accepted, providing that material s and equipment are 

listed, labeled, certified or otherwise determined to meet the safety 

requirements of a NRTL. Materials and equipment whi ch no NRTL accepts, 

certifies, lists, labels, or determines to be safe,  will be considered 

if inspected or tested in accordance with national industrial 

standards, such as ANSI, NEMA, and NETA. Evidence o f compliance shall 

include certified test reports and definitive shop drawings. 
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1.7  DEFINITIONS 

A.  Basic Contract definitions are as follows:  

1.  Provide:  The term "provide" means "to furnish and install, ready 

for the intended use and in complete operating cond ition."  

2.  Install:  The term "install" is used to describe op erations at 

project site including the actual "unloading, unpac king, 

assembly, erection, placing, anchoring, applying, w orking to 

dimension, finishing, curing, protecting, cleaning,  and similar 

operations."  

3.  Directed:  Terms such as "directed," "requested," " authorized," 

"selected," "approved," "required," and "permitted"  mean 

"directed by the Engineer," "requested by the Engin eer," and 

similar phrases.  

4.  Approve:  The term "approved," where used in conjun ction with the 

Engineer's action on the Contractor's submittals, a pplications 

and requests, is limited to the Engineer's duties a nd 

responsibilities as stated in the Conditions of the  Contracts.  

5.  Indicated:  The term "indicated" refers to graphic 

representations, notes or schedules on the Drawings , or other 

Paragraphs or Schedules in the Specifications, and similar 

requirements in the Contract Documents.  Where term s such as 

"shown," "noted," "scheduled and "specified" are us ed, it is to 

help the reader locate the reference; no limitation  on location 

is intended.  

6.  Contractor: The term "Contractor" shall carry the s ame meaning as 

"Electrical Contractor" or “Division 26 Contractor” . 

7.  Or Equal: The term "Or equal" shall carry the same meaning as 

"approved as equal by the Engineer" 

8.  Owner:  All references here-in and on drawings to “ Owner” shall 

be the same as “Department of Veterans Affairs (VA) ”. 

9.  Listed: Materials and equipment included in a list published by 

an organization that is acceptable to the Authority  Having 

Jurisdiction and concerned with evaluation of produ cts or 

services, that maintains periodic inspection of pro duction or 

listed materials and equipment or periodic evaluati on of 

services, and whose listing states that the materia ls and 

equipment either meets appropriate designated stand ards or has 

been tested and found suitable for a specified purp ose. 
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10.  Labeled: Materials and equipment to which has been attached a 

label, symbol, or other identifying mark of an orga nization that 

is acceptable to the Authority Having Jurisdiction and concerned 

with product evaluation, that maintains periodic in spection of 

production of labeled materials and equipment, and by whose 

labeling the manufacturer indicates compliance with  appropriate 

standards or performance in a specified manner. 

11.  Certified: Materials and equipment which: 

a.  Have been tested and found by a NRTL to meet nation ally 

recognized standards or to be safe for use in a spe cified 

manner. 

b.  Are periodically inspected by a NRTL. 

c.  Bear a label, tag, or other record of certification . 

12.  Nationally Recognized Testing Laboratory: Testing l aboratory 

which is recognized and approved by the Secretary o f Labor in 

accordance with OSHA regulations. 

B.  Product specific to this section definitions: 

1.  EPDM:  Ethylene-propylene-diene terpolymer rubber. 

2.  NBR:  Acrylonitrile-butadiene rubber. 

1.8  MANUFACTURED PRODUCTS 

A.  Materials and equipment furnished shall be of curre nt production by 

manufacturers regularly engaged in the manufacture of such items, and 

for which replacement parts shall be available. 

B.  When more than one unit of the same class or type o f materials and 

equipment is required, such units shall be the prod uct of a single 

manufacturer. 

C.  Equipment Assemblies and Components: 

1.  Components of an assembled unit need not be product s of the same 

manufacturer. 

2.  Manufacturers of equipment assemblies, which includ e components 

made by others, shall assume complete responsibilit y for the 

final assembled unit. 

3.  Components shall be compatible with each other and with the total 

assembly for the intended service. 

4.  Constituent parts which are similar shall be the pr oduct of a 

single manufacturer. 

D.  Factory wiring and terminals shall be identified on  the equipment 

being furnished and on all wiring diagrams. 
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E.  When Factory Testing Is Specified: 

1.  The Government shall have the option of witnessing factory tests. 

The Contractor shall notify the Government through the Resident 

Engineer a minimum of 15 working days prior to the manufacturer’s 

performing the factory tests. 

2.  Four copies of certified test reports shall be furn ished to the 

Resident Engineer two weeks prior to final inspecti on and not 

more than 90 days after completion of the tests. 

3.  When materials and equipment fail factory tests, an d re-testing 

and re-inspection is required, the Contractor shall  be liable for 

all additional expenses for the Government to witne ss re-testing. 

1.9  VARIATIONS FROM CONTRACT REQUIREMENTS 

A.  Where the Government or the Contractor requests var iations from the 

contract requirements, the connecting work and rela ted components 

shall include, but not be limited to additions or c hanges to branch 

circuits, circuit protective devices, conduits, wir e, feeders, 

controls, panels and installation methods. 

1.10  MATERIALS AND EQUIPMENT PROTECTION 

A.  Materials and equipment shall be protected during s hipment and storage 

against physical damage, vermin, dirt, corrosive su bstances, fumes, 

moisture, cold and rain. 

1.  Store materials and equipment indoors in clean dry space with 

uniform temperature to prevent condensation.   

2.  During installation, equipment shall be protected a gainst entry 

of foreign matter, and be vacuum-cleaned both insid e and outside 

before testing and operating.  Compressed air shall  not be used 

to clean equipment.  Remove loose packing and flamm able materials 

from inside equipment. 

3.  Damaged equipment shall be repaired or replaced, as  determined by 

the Resident Engineer. 

4.  Painted surfaces shall be protected with factory in stalled 

removable heavy Kraft paper, sheet vinyl or equal. 

5.  Damaged paint on equipment shall be refinished with  the same 

quality of paint and workmanship as used by the man ufacturer so 

repaired areas are not obvious. 
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1.11  WORK PERFORMANCE 

A.  All electrical work shall comply with the requireme nts of NFPA 70 

(NEC), NFPA 70B, NFPA 70E, OSHA Part 1910 subpart J  – General 

Environmental Controls, OSHA Part 1910 subpart K – Medical and First 

Aid, and OSHA Part 1910 subpart S – Electrical, in addition to other 

references required by contract. 

B.  Job site safety and worker safety is the responsibi lity of the 

Contractor. 

C.  Electrical work shall be accomplished with all affe cted circuits or 

equipment de-energized. When an electrical outage c annot be 

accomplished in this manner for the required work, the following 

requirements are mandatory: 

1.  Electricians must use full protective equipment (i. e., certified 

and tested insulating material to cover exposed ene rgized 

electrical components, certified and tested insulat ed tools, 

etc.) while working on energized systems in accorda nce with NFPA 

70E. 

2.  Before initiating any work, a job specific work pla n must be 

developed by the Contractor with a peer review cond ucted and 

documented by the Resident Engineer and Medical Cen ter staff. The 

work plan must include procedures to be used on and  near the live 

electrical equipment, barriers to be installed, saf ety equipment 

to be used, and exit pathways. 

3.  Work on energized circuits or equipment cannot begi n until prior 

written approval is obtained from the Resident Engi neer. 

D.  For work that affects existing electrical systems, arrange, phase and 

perform work to assure minimal interference with no rmal functioning of 

the facility. Refer to Article OPERATIONS AND STORA GE AREAS under 

Section 01 00 00, GENERAL REQUIREMENTS. 

E.  New work shall be installed and connected to existi ng work neatly, 

safely and professionally. Disturbed or damaged wor k shall be replaced 

or repaired to its prior conditions, as required by  Section 01 00 00, 

GENERAL REQUIREMENTS. 

1.12  COORDINATION 

A.  All drawings, specifications and documents for this  project shall be 

taken as a whole.  Prior to installation, the Contr actor shall be 

familiar with this project by carefully reviewing a nd comparing all 

documents that pertain to this project.  
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B.  In preparation of the contract documents, a reasona ble effort has been 

made to provide layouts and connections based on se lected and 

specified manufacturer's equipment.  Since physical  space, electrical 

connections, equipment arrangements and other requi rements may vary 

according to each manufacturer, the final responsib ility for 

connections, initial access and proper fit is the r esponsibility of 

this Contractor. 

C.  Coordinate arrangement, mounting, and support of el ectrical equipment: 

1.  To allow maximum possible headroom unless specific mounting 

heights that reduce headroom are indicated. 

2.  To provide for ease of disconnecting the equipment with minimum 

interference to other installations, and maintain w orking 

clearances per the NEC or additional as required by  these 

documents. 

3.  To allow right of way for piping and conduit instal led at 

required slope. 

4.  So connecting raceways, cables, wireways, cable tra ys, and 

busways will be clear of obstructions and of the wo rking and 

access space of other equipment. 

D.  Coordinate chases, slots, inserts, sleeves, and ope nings with general 

construction work and arrange in building structure  during progress of 

construction to facilitate the electrical installat ions. 

E.  Coordinate installation locations of all equipment with other trades 

to verify proper fit and function.  The General Con tractor and/or 

Construction Manager shall facilitate a pre-constru ction planning 

meeting for all major sub-contractors (Divisions 21  thru 28) to 

coordinate actual equipment with installation locat ions. General 

contractor and/or Construction Manager shall provid e meeting minutes 

as a part of the shop drawing review process. 

F.  Coordinate installation of required supporting devi ces and set sleeves 

in cast-in-place concrete, masonry walls, and other  structural 

components as they are constructed. 

G.  Provide access panels and doors for electrical item s that are behind 

finished surfaces or otherwise concealed.  Refer to  Division 8 for 

requirements, and coordinate locations with other t rades prior to 

rough-in.  

H.  Coordinate sleeve selection and application with se lection and 

application of firestopping specified Section 07 08  00 FIRESTOPPING. 
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I.  Prior to roughing in for electrical equipment furni shed by others, 

verify the voltage and current characteristics and control connections 

of this equipment. Notify the Engineer where equipm ent connection 

requirements do not match the provisions indicated on the documents.  

J.  Where electrical identification devices are applied  to field-finished 

surfaces, coordinate installation of identification  devices with 

completion of finished surface.  

K.  Coordinate all utility services work with the servi ng utility company. 

L.  Utility use charges 

1.  Electric power from Owner’s existing system is avai lable for use 

without metering and without payment of use charges . 

2.  Coordinate all requirements with serving utility an d/or service 

providers prior to bid.  All utilities (power, tele phone, CATV, 

etc) must be maintained at all times unless approve d by Owner.  

Provide temporary connections equivalent to existin g services.  

Electrical contractor is responsible for all tempor ary 

installation costs and new installation costs. 

M.  Permit and Inspection Fees 

1.  Secure regular inspections as required by State and  local 

regulations. Pay charges by regulating agencies for  Drawings, 

Specifications, review of Drawings and Specificatio ns, and the 

inspections of installations.  

2.  Electrical contractor shall pay all fees for permit s, licensing, 

and inspections applicable to the work of Division 26.  

3.  Contractor shall pay all charges and fees levied by  the serving 

utility and include these charges in the bid. 

1.13  EQUIPMENT INSTALLATION REQUIREMENTS 

A.  Equipment location shall be as close as practical t o locations shown 

on the drawings. 

B.  Working clearances shall not be less than specified  in the NEC. 

C.  Inaccessible Equipment: 

1.  Where the Government determines that the Contractor  has installed 

equipment not readily accessible for operation and maintenance, 

the equipment shall be removed and reinstalled as d irected at no 

additional cost to the Government. 
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2.  "Readily accessible” is defined as being capable of  being reached 

quickly for operation, maintenance, or inspections without the 

use of ladders, or without climbing or crawling und er or over 

obstacles such as, but not limited to, motors, pump s, belt 

guards, transformers, piping, ductwork, conduit and  raceways. 

D.  Electrical service entrance equipment and arrangeme nts for temporary 

and permanent connections to the electric utility c ompany’s system 

shall conform to the electric utility company's req uirements. 

Coordinate fuses, circuit breakers and relays with the electric 

utility company’s system, and obtain electric utili ty company approval 

for sizes and settings of these devices. 

1.14  EQUIPMENT IDENTIFICATION 

A.  In addition to the requirements of the NEC, install  an identification 

sign which clearly indicates information required f or use and 

maintenance of items such as switchboards and switc hgear, panelboards, 

cabinets, motor controllers, fused and non-fused sa fety switches, 

generators, automatic transfer switches, separately  enclosed circuit 

breakers, individual breakers and controllers in sw itchboards, 

switchgear and motor control assemblies, control de vices and other 

significant equipment. 

B.  Identification signs for Normal Power System equipm ent shall be 

laminated black phenolic resin with a white core wi th engraved 

lettering.  Identification signs for Essential Elec trical System (EES) 

equipment, as defined in the NEC, shall be laminate d red phenolic 

resin with a white core with engraved lettering. Le ttering shall be a 

minimum of 12 mm (1/2 inch) high. Identification si gns shall indicate 

equipment designation, rated bus amperage, voltage,  number of phases, 

number of wires, and type of EES power branch as ap plicable.  Secure 

nameplates with screws. 

C.  Install adhesive arc flash warning labels on all eq uipment as required 

by NFPA 70E.  Label shall indicate the arc hazard b oundary (inches), 

working distance (inches), arc flash incident energ y at the working 

distance (calories/cm2), required PPE category and description 

including the  glove rating, voltage rating of the equipment, limited 

approach distance (inches), restricted approach dis tance (inches), 

prohibited approach distance (inches), equipment/bu s name, date 

prepared, and manufacturer name and address. 
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1.15  SUBMITTALS 

A.  Submit to the Resident Engineer in accordance with Section 01 33 23, 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.  

B.  The Government's approval shall be obtained for all  materials and 

equipment before delivery to the job site.  Deliver y, storage or 

installation of materials and equipment which has n ot had prior 

approval will not be permitted. 

C.  Substitutions: 

1.  Submittal dates:  For a period of up to ten days pr ior to bid 

date, Engineer will consider written requests from bidders, 

manufacturers, and suppliers for substitution of pr oducts. 

2.  Submission:  Submit a separate request for each pro duct, 

supported with descriptions, drawings and samples a s appropriate, 

including: 

a.  Comparison of the qualities of the proposed substit ution with 

that specified.  Standard features and options of t he 

proposed substitution shall be clearly identified o n the 

submittal. 

b.  Changes required in other elements of the work beca use of the 

substitution. 

c.  Availability of maintenance service, and source of 

replacement materials. 

3.  Substitution request constitutes a representation t hat bidder 

submitting request: 

a.  Has investigated the proposed product and determine d that it 

is equal to or superior in all respects to that spe cified. 

b.  Will provide the same warranties or bonds for the 

substitution as for the product specified. 

c.  Will coordinate the installation of an accepted sub stitution 

into the Work, and make such other changes as may b e required 

to make the Work complete in all respects. 

d.  Waives all claims for additional costs, under his 

responsibility which may subsequently become appare nt. 

4.  Engineer Review:  The Engineer will review requests  for 

substitutions with reasonable promptness to judge t he 

acceptability of the proposed substitution, and not ify bidders by 

addendum the decision to accept the requested subst itution. 

 



VA Project Number 568-13-102 

26 05 11 - 14 

 

5.  Late Request for Substitutions:  Requests for subst itution 

received after bidding will not be considered excep t in such 

cases where it is necessary to make a substitution due to 

strikes, lockouts, bankruptcy, discontinuing of a p roduct, etc.  

Requests for such substitutions of materials after award of 

contract shall be made in writing to Engineer and s hall be made 

within ten days of date that Contractor ascertains he cannot 

obtain material or equipment specified. 

6.  Engineer’s Acceptance:  Engineer's acceptance of a substituted 

item applies only to the general quality and arrang ement of the 

items substituted.  Substituted items are still sub ject to the 

shop drawing review process. 

D.  All submittals shall include four copies of adequat e descriptive 

literature, catalog cuts, shop drawings, test repor ts, certifications, 

samples, and other data necessary for the Governmen t to ascertain that 

the proposed materials and equipment comply with dr awing and 

specification requirements.  Catalog cuts submitted  for approval shall 

be legible and clearly identify specific materials and equipment being 

submitted. 

E.  Submittals for individual systems and equipment ass emblies which 

consist of more than one item or component shall be  made for the 

system or assembly as a whole.  Partial submittals will not be 

considered for approval. 

1.  Mark the submittals, "SUBMITTED UNDER SECTION______ ____________". 

2.  Submittals shall be marked to show specification re ference 

including the section and paragraph numbers. 

3.  Submit each section separately. 

F.  Before ordering any equipment, stamp with approval,  and submit to the 

Engineer the number of copies required for the cont ractor's use, plus 

(1) one copy to be retained by the Engineer. 

G.  The review of shop drawings by the Architect/Engine er shall not 

constitute agreement of any deviations from the pla ns and 

specifications and shall not relieve the Contractor  from 

responsibility for errors or omissions. 

H.  The submittals shall include the following: 
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1.  Information that confirms compliance with contract requirements. 

Include the manufacturer's name, model or catalog n umbers, 

catalog information, technical data sheets, shop dr awings, 

manuals, pictures, nameplate data, and test reports  as required. 

2.  Elementary and interconnection wiring diagrams for communication 

and signal systems, control systems, and equipment assemblies. 

All terminal points and wiring shall be identified on wiring 

diagrams. 

3.  Parts list which shall include information for repl acement parts 

and ordering instructions, as recommended by the eq uipment 

manufacturer. 

4.  Shop drawings shall be in hard copy and electronic copy format as 

follows: 

a.  All hard copy shop drawings shall be bound neatly i n hard 

cover, 3-ring binders. 

b.  A digital copy of shop drawings (Adobe Acrobat Port able 

Document Format - *.pdf – is preferred content form at). 

c.  Submit the following and refer to each Section for specific 

requirements.  Tab and index each Section, sequence d in order 

of section.  The binders shall consist of the follo wing: 

1)  260500 Requirements for Electrical Installations 

2)  260519 Low Voltage Electrical Power Conductors and 

Cables 

3)  260526 Grounding and Bonding for Electrical Systems  

4)  260533 Raceway and Boxes for Electrical Devices 

5)  260573 Selective Coordination Analysis 

6)  262416 Panelboards 

7)  262726 Wiring Devices 

8)  262813 Fuses 

9)  262921 Enclosed Switches and Circuit Breakers 

10)  263353 Static Uninterruptible Power Supply 

11)  263355 Rectifier System 

12)  263623 Automatic Transfer Switches 

13)  264313 Surge Protection Device 

d.  Refer to drawings for the additional required equip ment that 

is to be submitted as part of the shop drawing subm ittals. 

I.  Payment Request Breakdown: 
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1.  For the purpose of establishing a schedule of value s to be used 

for Application and Certification for Payments as d efined in the 

General Conditions of the specifications, the items  of electrical 

work shall be broken down per the following schedul e.  Each item 

of schedule shall contain its proper share of overh ead and profit 

and shall be broken into a labor and material figur e. 

a.  General Conditions 

b.  Electrical demolition and remodeling work 

c.  Panelboards 

d.  Isolation power panels 

e.  Surge Protection Devices 

f.  Conduits - 1" and larger 

g.  Conduits - 1/2" and 3/4" 

h.  Conductors - #6 and larger 

i.  Conductors - #8 and smaller 

j.  Uninterruptible power system 

k.  Rectifier 

l.  Wiring devices 

m.  Outlet boxes, junction boxes, pull boxes 

n.  Motor disconnects starters, controls, etc. 

o.  Miscellaneous 

J.  Project Record Documents:  

1.  As work progresses:  Record changes or deviations f rom the 

contract drawings as follows: 

a.  Record location and elevation of underground condui ts and 

direct burial wiring. 

b.  Record as-built changes for electrical work within the 

building that occur during the progress of construc tion and 

before the work is concealed.  Record shall include  such 

changes as: 

1)  Relocation of devices to avoid obstacles. 

2)  Routing of conduit from outlet to outlet. 

3)  Routing of conduit under floor, overhead, in walls or 

exposed. 

4)  Combining of circuits into common conduit. 

5)  Sizes of conduits and conductors. 
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6)  Revisions to circuit breaker quantity or arrangemen t in 

panelboards. 

2.  Location:  The record drawings shall be maintained at the job 

site and be subject to review by the Owner or Engin eer during the 

construction period.  Prints for this purpose may b e obtained 

from the Architect at cost.  This record keeping re quirement 

shall not be construed as authorization for the Con tractor to 

make changes in the layout without definite instruc tions by the 

Architect/Engineer in each case. 

3.  Submission:  Upon completion of the work, a set of drawings 

showing changes as noted on the record set of print s shall be 

submitted to the Engineer. 

K.  Maintenance and Operation Manuals:  

1.  Submittal:  At the completion of the contract submi t to the 

Engineer two sets of operating and maintenance manu als including 

parts lists bound into hard covered manuals for the  electrical 

equipment.  Each manual to include an electronic data disk of t he 

entire operating and maintenance manual with folder  structure and 

naming to match tabs in the manual.   Manuals shall be labeled 

with the local supplier's name and address.  Inform ation not 

definitely applying to these particular pieces of e quipment shall 

be crossed out or deleted from the submission.  Inf ormation shall 

be included for equipment for which shop drawings h ave been 

provided. 

Submit as required for systems and equipment specif ied in the 

technical sections. Furnish in hardcover binders or  an approved 

equivalent. 

2.  Inscribe the following identification on the cover:  the words 

"MAINTENANCE AND OPERATION MANUAL," the name and lo cation of the 

system, material, equipment, building, name of Cont ractor, and 

contract name and number. Include in the manual the  names, 

addresses, and telephone numbers of each subcontrac tor installing 

the system or equipment and the local representativ es for the 

material or equipment. 

3.  Provide a table of contents and assemble the manual  to conform to 

the table of contents, with tab sheets placed befor e instructions 

covering the subject. The instructions shall be leg ible and 

easily read, with large sheets of drawings folded i n. 
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4.  The manuals shall include: 

a.  Internal and interconnecting wiring and control dia grams with 

data to explain detailed operation and control of t he 

equipment. 

b.  A control sequence describing start-up, operation, and 

shutdown. 

c.  Description of the function of each principal item of 

equipment. 

d.  Installation instructions. 

e.  Safety precautions for operation and maintenance. 

f.  Diagrams and illustrations. 

g.  Periodic maintenance and testing procedures and fre quencies, 

including replacement parts numbers. 

h.  Performance data. 

i.  Pictorial "exploded" parts list with part numbers. Emphasis 

shall be placed on the use of special tools and ins truments.  

The list shall indicate sources of supply, recommen ded spare 

and replacement parts, and name of servicing organi zation. 

j.  List of factory approved or qualified permanent ser vicing 

organizations for equipment repair and periodic tes ting and 

maintenance, including addresses and factory certif ication 

qualifications. 

L.  Approvals will be based on complete submission of s hop drawings, 

manuals, test reports, certifications, and samples as applicable. 

M.  After approval and prior to installation, furnish t he Resident 

Engineer with one sample of each of the following: 

1.  A minimum 300 mm (12 inches) length of each type an d size of wire 

and cable along with the tag from the coils or reel s from which 

the sample was taken. The length of the sample shal l be 

sufficient to show all markings provided by the man ufacturer. 

2.  Each type of conduit coupling, bushing, and termina tion fitting.  

3.  Conduit hangers, clamps, and supports.  

4.  Duct sealing compound.  

5.  Each type of receptacle, toggle switch, lighting co ntrol sensor, 

outlet box, manual motor starter, device wall plate , engraved 

nameplate, wire and cable splicing and terminating material, and 

branch circuit single pole molded case circuit brea ker. 
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1.16  SINGULAR NUMBER  

A.  Where any device or part of equipment is referred t o in these 

specifications in the singular number (e.g., "the s witch"), this 

reference shall be deemed to apply to as many such devices as are 

required to complete the installation as shown on t he drawings. 

1.17  PROJECT CONDITIONS 

A.  Exterior Environmental Conditions:  Electrical syst ems shall withstand 

the following environmental conditions without mech anical or 

electrical damage or degradation of performance cap ability: 

1.  Ambient Temperature:  Temperature ranges at the Pro ject location 

as determined by the U.S. Weather Bureau. 

2.  Altitude:  3440 feet above sea level.  

B.  Interior Environmental Conditions:  Electrical syst ems shall withstand 

the following environmental conditions without mech anical or 

electrical damage or degradation of performance cap ability: 

1.  Ambient Temperature:  72 to 75 deg F (conditioned s paces), 55 deg 

F to ambient (unconditioned spaces). 

2.  Relative Humidity:  0 to 95 percent. 

3.  Altitude:  Elevation of the Project location.  

C.  Interior Mission Critical Environmental Conditions:   Electrical 

systems shall withstand the following environmental  conditions without 

mechanical or electrical damage or degradation of p erformance 

capability: 

1.  Ambient Temperature:  68 to 74 deg F (conditioned s paces. 

2.  Relative Humidity:  30 to 70 percent. 

3.  Altitude:  Elevation of the Project location.  

1.18  TESTING: 

A.  Provide field testing as defined in the following s pecification 

sections: 

1.  Section 26 36 00  Transfer Switches 

2.  Section 26 33 53  Static Uninterruptible Power Supp ly  

3.  Section 26 33 55  Rectifier System  

1.19  POLYCHLORINATED BIPHENYL (PCB) EQUIPMENT 

A.  This project may require the removal, transport, an d disposal of 

electrical equipment containing Polychlorinated Bip henyls (PCB) in 

accordance with the Federal Toxic Substances Contro l Act (TSCA). 
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1.20  ACCEPTANCE CHECKS AND TESTS 

A.  The Contractor shall furnish the instruments, mater ials, and labor for 

tests. 

B.  Where systems are comprised of components specified  in more than one 

section of Division 26, the Contractor shall coordi nate the 

installation, testing, and adjustment of all compon ents between 

various manufacturer’s representatives and technici ans so that a 

complete, functional, and operational system is del ivered to the 

Government. 

C.  When test results indicate any defects, the Contrac tor shall repair or 

replace the defective materials or equipment, and r epeat the tests.  

Repair, replacement, and retesting shall be accompl ished at no 

additional cost to the Government. 

1.21  WARRANTY 

A.  All work performed and all equipment and material f urnished under this 

Division shall be free from defects and shall remai n so for a period 

of one year from the date of acceptance of the enti re installation by 

the Contracting Officer for the Government. 

B.  The electrical system installed under this contract  shall be left in 

proper working order.  Replace, without additional charge, new work or 

material which develops defects from ordinary use w ithin one year 

unless a longer period is specified elsewhere, from  substantial 

completion, except materials not furnished by the C ontractor, or 

unless specified otherwise in Sub-Sections as  Spec ial Warranties. 

All HID and Fluorescent lamps and all ballasts shal l be guaranteed for 

one full year from the date of substantial completi on, unless 

specified otherwise in Sub-Sections as Special Warr anty. 

C.  New materials and equipment shall be guaranteed aga inst defects in 

composition, design or workmanship.  Guarantee cert ificates shall be 

furnished on special equipment, indicated. 

D.  Special guarantee/warranty provisions, for certain work, are set forth 

in the following Sections: 

1.  Section 26 33 53 Static Uninterruptible Power Suppl y. 

2.  Section 26 33 55 Rectifier System. 

3.  Section 26 43 13 Surge Protection Devices. 
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PART 2 - PRODUCTS  

2.1  SLEEVES FOR RACEWAYS AND CABLES 

A.  Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade  B, Schedule 40, 

galvanized steel, plain ends. 

B.  Cast-Iron Pipe Sleeves:  Cast or fabricated "wall p ipe," equivalent to 

ductile-iron pressure pipe, with plain ends and int egral waterstop, 

unless otherwise indicated. 

C.  Sleeves for Rectangular Openings:  Galvanized sheet  steel. 

1.  Minimum Metal Thickness: 

a.  For sleeve cross-section rectangle perimeter less t han 50 

inches (1270 mm) and no side more than 16 inches (4 00 mm), 

thickness shall be 0.052 inch (1.3 mm). 

b.  For sleeve cross-section rectangle perimeter equal to, or 

more than, 50 inches (1270 mm) and 1 or more sides equal to, 

or more than, 16 inches (400 mm), thickness shall b e 0.138 

inch (3.5 mm). 

2.2  SLEEVE SEALS 

A.  Description:  Modular sealing device, designed for field assembly, to 

fill annular space between sleeve and raceway or ca ble. 

1.  Manufacturers:  Subject to compliance with requirem ents, 

available manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  Advance Products & Systems, Inc. 

b.  Calpico, Inc. 

c.  Metraflex Co. 

d.  Pipeline Seal and Insulator, Inc. 

2.  Sealing Elements:  EPDM  interlocking links shaped to fit surface 

of cable or conduit.  Include type and number requi red for 

material and size of raceway or cable. 

3.  Pressure Plates:  Plastic.  Include two for each se aling element. 

4.  Connecting Bolts and Nuts:  Carbon  steel with corrosion-resistant 

coating of length required to secure pressure plate s to sealing 

elements.  Include one for each sealing element. 
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2.3  GROUT 

A.  Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 110 7, factory-

packaged, nonmetallic aggregate grout, noncorrosive , nonstaining, 

mixed with water to consistency suitable for applic ation and a 30-

minute working time. 

2.4  SILICONE SEALANTS 

A.  Silicone Sealants:  Single-component, silicone-base d, neutral-curing 

elastomeric sealants of grade indicated below. 

1.  Grade:  Pourable (self-leveling) formulation for op enings in 

floors and other horizontal surfaces that are not f ire rated. 

2.  Sealant shall have VOC content of 250 g/L or less w hen calculated 

according to 40 CFR 59, Subpart D (EPA Method 24). 

3.  Sealant shall comply with the testing and product r equirements of 

the California Department of Health Services’ “Stan dard Practice 

for the Testing of Volatile Organic Emissions from Various 

Sources Using Small-Scale Environmental Chambers.” 

B.  Silicone Foams:  Multicomponent, silicone-based liq uid elastomers 

that, when mixed, expand and cure in place to produ ce a flexible, 

nonshrinking foam. 

PART 3 - EXECUTION 

3.1  COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A.  Measure indicated mounting heights to bottom of uni t for suspended 

items and to center of unit for wall-mounting items . 

B.  Headroom Maintenance:  If mounting heights or other  location criteria 

are not indicated, arrange and install components a nd equipment to 

provide maximum possible headroom consistent with t hese requirements. 

C.  Equipment:  Install to facilitate service, maintena nce, and repair or 

replacement of components of both electrical equipm ent and other 

nearby installations.  Connect in such a way as to facilitate future 

disconnecting with minimum interference with other items in the 

vicinity. 

D.  Right of Way:  Give to piping systems installed at a required slope. 

E.  Securely fasten and support electrical components a nd devices. 

F.  All devices installed in the ceiling grid shall be centered on the 

tile.  Corridor devices shall be mounted in a strai ght line. 

G.  Make electrical connections in accordance with equi pment 

manufacturer’s instructions. 
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H.  All wiring shall be installed in conduit unless oth erwise noted and of 

a type allowed the contract documents.  All conduit s shall be 

concealed unless otherwise noted. 

I.  In general, the electrical loads shall be circuited  as shown on the 

Drawings.  If the Division 26 contractor modifies t he circuiting and 

can meet all the requirements of the contract docum ents then it shall 

be allowed to be different from that shown.  All mo difications shall 

be recorded on the as-built drawings. 

J.  Conduit routing is not shown on the Drawings.  It i s the Contractor’s 

responsibility to provide required wire count and c onduit sizing for a 

complete and functional system that meets all the r equirements of the 

Division 26 contract documents.   

K.  Review all contract documents for equipment and dev ices that require 

electrical connections.  Coordinate connections wit h all trades, 

review shop drawings to verify connection requireme nts (voltage, 

amperage, phase, location, etc), and verify special  electrical 

connection requirements. 

L.  Motor Phase Rotation:  Verify proper motor rotation  by “bumping” the 

motor.  Coordinate this test with Divisions 21, 22,  23, and 26.  

Modify circuiting if phase rotation is not correct.  

3.2  EXISTING CONDITIONS 

A.  Drawing Representations:  Conduits, lights, circuit ing, devices, 

speakers, etc., shown on the drawings as existing a re based on 

existing plans and may not be installed as original ly shown .  A field 

survey was conducted to verify the general accuracy  of the existing 

plans.  However, no attempt has been made to find t he changes which 

occur in concealed areas such as above inaccessible  ceilings and in 

walls.  Verify the accuracy of the “Existing Condit ions” as shown on 

the drawings as the demolition work progresses.  Pe rform modifications 

and additions as necessary to correct for these hid den conditions and 

allow for the completion of the new work. 

3.3  INTERRUPTION OF EXISTING ELECTRIC SERVICE 

A.  The existing building will be in use during constru ction.  Schedule 

and carry out the Work in such a manner as to cause  the Owner a 

minimum of inconvenience due to service interruptio n.  Temporary 

services (feeder, branch circuit and signal systems ) shall be 

installed if one area or phase of construction disr upts service to 

another area of the building(s) or if equipment, co nduits, or feeders 
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have to be relocated to allow construction to progr ess.  Service 

interruptions shall be confined to the smallest are a possible at any 

one time and interruptions shall be scheduled in ad vance with the 

Owner’s site representative.  All interruptions sha ll be conducted and 

shall be limited to after hours (9:00 pm – 6:00am) and weekends, or as 

directed by the Owner.  After service has been rest ored following an 

interruption, inspect areas affected by the interru ption and be 

responsible for returning automatically controlled equipment to the 

same operating condition which existed prior to the  interruption. 

B.  Notify the Owner a minimum of two weeks prior to se rvice interruption. 

3.4  UTILITY INSTALLATION 

A.  Arrange with Owner for installation of temporary se rvice. 

B.  Locate facilities where they will serve Project ade quately and result 

in minimum interference with performance of the Wor k.  Relocate and 

modify facilities as required by progress of the Wo rk. 

C.  Provide each facility ready for use when needed to avoid delay.  Do 

not remove until facilities are no longer needed or  are replaced by 

authorized use of completed permanent facilities. 

D.  Connect temporary service to Owner’s existing power  source, as 

directed by Owner. 

3.5  TEMPORARY UTILITY INSTALLATION 

A.  Electric Power Service: Provide electric power serv ice and 

distribution system of size, capacity and power cha racteristics 

required for construction operations. 

B.   Telephone and Internet Services: 

1.  Coordinate with Owner for temporary services. 

3.6  UTILITY OPERATION, TERMINATION, AND REMOVAL 

A.  Maintenance:  Maintain facilities in good operating  condition until 

removal. 

B.  Termination and Removal:  Remove each temporary fac ility when need for 

its service has ended, when it has been replaced by  authorized use of 

a permanent facility, or no later than Substantial Completion.  Repair 

damaged Work, clean exposed surfaces, and replace c onstruction that 

cannot be satisfactorily repaired. 

1.  Materials and facilities that constitute temporary facilities are 

property of Contractor.   

2.  At Substantial Completion, clean and renovate perma nent 

facilities used during construction period. 
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3.7  DEMOLITION RESPONSIBILITIES 

A.  Resupport or Removal: For electrical equipment to b e demolished; 

remove accessible wiring including conduit, junctio n boxes, hangers 

and supports for feeders conduits, branch circuits from panelboards to 

electrical devices such as light fixtures, receptac les, switches, 

floor outlets, special outlets and equipment, etc.,  indicated to be 

removed.  Existing conduit, boxes, cable, etc. indi cated to remain 

which are presently being supported from existing c eilings or walls to 

be removed, shall be temporarily supported to build ing structure then 

reinstalled in new ceilings or walls. 

B.  Raceway System Rework:  Rework the existing raceway  system such that 

upon completion of the remodeling, no junction boxe s are located in 

inaccessible locations.  This includes existing jun ction boxes that 

may be rendered inaccessible due to new piping or d uctwork 

installation.  Coordinate with other trades in this  effort.  Provide 

additional conduit and connections as required. 

C.  Protect existing electrical equipment and installat ions indicated to 

remain.  If damaged or disturbed in the course of t he Work, remove 

damaged portions and install new products of equal capacity, quality, 

and functionality. 

D.  Patching:  Where conduits are stubbed out of a surf ace not being 

removed for new construction, such as a floor slab or poured concrete 

column or wall, these conduits must be cut back to a point where 

patching can adequately be performed. 

E.  Coordinate with Owner:  Demolition work shall be co ordinated with the 

Owner.  Should questions arise regarding the remova l of a conduit 

and/or wiring, (i.e. Is it energized? Does it serve  a load in an area 

not be remodeled?), confer with the Owner before su ch wiring or 

conduit is actually demolished. 

F.  Salvaged, Reused and Reinstalled equipment and devi ces:  Carefully 

disconnect and remove items to be salvaged, reused or reinstalled.  

Any questions regarding the quality and reusability  of an item shall 

be brought to the attention of the Engineer/Archite ct prior to 

removal.  Items shall be properly stored in a manne r causing no 

additional damage to the item.  Prior to reinstalli ng, clean and test 

item.  Upon completion, the item shall be in equiva lent condition as 

prior to its removal.  Items damaged due to imprope r handling and 

storage by the Contractor shall be replaced with ne w items of the same 
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type and quality as the original item.  Reinstalled  light fixtures 

shall be relamped with new lamps.  Non-functioning ballasts shall be 

replaced with new ballasts.  Lamps and ballasts sha ll be guaranteed as 

new items. Salvaged items to be turned over to the Owner as described 

in this specification section and on plans. 

G.  Demolition equipment and devices:  Existing equipme nt, devices, and 

light fixtures not indicated for reuse or salvage s hall [become the 

property of this Contractor, unless indicated other wise, and disposed 

of properly. 

1.  Light fixtures scheduled for removal on this projec t may contain 

PCB impregnated ballasts.  Remove PCB ballasts from  light 

fixtures and place ballasts in hazardous waste disp osal 

containers.  Properly dispose of the ballasts with a registered 

hazardous materials disposal contractor. 

2.  Fluorescent and HID lamps removed from light fixtur es shall be 

placed in containers, and properly disposed of with  a registered 

disposal contractor. 

H.  Wiring Devices:  Disconnect and remove wiring devic es and replace with 

devices and coverplates as shown on the drawings or  as specified in 

Division 26 "Wiring Devices". 

I.  Low Voltage Systems:  Existing communication system s including 

telephone, data, security, fire alarm, nurse call, and intercom must 

remain intact and operating.  Should portions of sy stems require 

relocation due to demolition, coordinate this move with the Owner 

before disconnection.  Should portions of the fire alarm system 

require removal or relocation, contact the fire ala rm monitoring 

company and the Owner before initiating any work on  the system. 

J.  Owner shall be responsible for rework of the follow ing systems: 

telephone, data, security, nurse call, and intercom  systems.  

Contractor shall be responsible for rework of all o ther systems. 

K.  Accessible Work:  Remove exposed electrical equipme nt and 

installations, indicated to be demolished, in their  entirety.  Remove 

all unused cabling not labeled for future use. 

L.  Abandoned Work:  Cut and remove buried raceway and wiring, indicated 

to be abandoned in place, 2 inches (50 mm) below th e surface of 

adjacent construction.  Cap raceways and patch surf ace to match 

existing finish. 

M.  Remove demolished material from Project site.   
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N.  Remove, store, clean, reinstall, reconnect, and mak e operational 

components indicated for relocation. 

O.  Contractor shall visit existing building before sub mitting bid and 

become familiar with existing conditions. 

P.  In general, wiring in existing building shall remai n as is except as 

noted on drawings or specified elsewhere.  When exi sting walls, 

ceilings, floors, electrical panels, light fixtures , switches or other 

outlets are removed, Contractor shall extend existi ng circuiting, if 

required, install junction boxes in walls, ceilings  or floors, if 

required, to continue circuiting;  remove all unuse d wire;  remove all 

unused conduit where accessible;  and install new p lates with blank 

gangs as required on existing outlet boxes. 

Q.  Added loads to existing circuiting shall be balance d between phases.  

On existing panelboards where circuitry is changed,  this Contractor 

shall furnish a revised, typed panel directory. 

R.  Contractor shall assume in his bid that all existin g equipment and 

fixtures noted to be reused are in good working con dition and can be 

installed without any repairs.  If certain items ar e found to be in 

need of repair or in unusable condition, Contractor  shall notify the 

A/E for decision; however, Contractor shall be resp onsible for any 

damage caused by him to equipment in removal or han dling. 

S.  Fixtures and other equipment removed and to be re-u sed shall be 

cleaned before reinstallation.  New lamps shall be provided for all 

fixtures. 

T.  Any existing switches or receptacles that are reloc ated shall be 

replaced with new device. 

U.  Existing equipment removed and not re-used, at owne r’s option, be 

returned to owner.  If owner does not wish to keep the items, they 

shall become the Contractor's property and be remov ed from the site, 

unless otherwise specified or shown. 

V.  Contractor shall work closely with the Telephone Co mpany to coordinate 

removal or relocation of all telephone conduit and outlets.  Provide 

Telephone Company minimum of 48 hours’ notice of an y demolition 

affecting telephone services or equipment. 
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W. The Owner will be occupying the existing building d uring construction.  

Contractor shall provide any temporary connections necessary to 

maintain services to the existing service.  Provide  advance notice to 

the Owner of any temporary service outages.  Advanc e notice shall be 

in writing with copies to the A/E. 

X.  Demolition shown on plans is based on information s hown on Owner’s 

existing plans and an on-site review of the facilit y.  Quantities, 

types, and locations of items shown are believed to  be accurate.  

However, this contractor shall be responsible for r emoving and/or 

relocating electrical equipment as required for acc ommodating 

remodeling. 

Y.  In general, Contractor shall assume that all work w hich involves a 

service outage to areas occupied by the Owner or ot her building 

tenants shall be performed on an overtime basis.  W ork shall continue 

until service is restored. 

Z.  Provide generator backup for any downtime. 

AA.  Coordinate all work with the Power Company for revi sions to the 

electrical service. 

3.8  BUILDING STRUCTURE PENETRATIONS 

A.  Where existing or temporary raceway systems are bei ng demolished, 

which leave openings in the existing building struc ture, the building 

structure shall be patched to match the existing co nstruction and 

maintain the existing building fire ratings. 

3.9  CUTTING AND PATCHING 

A.  Provide cutting and patching in conformance the fol lowing requirements 

for and limitations on cutting and patching of cons truction elements: 

1.  Structural Elements:  When cutting and patching str uctural 

elements, notify Architect of locations and details  of cutting 

and await directions from Architect before proceedi ng.  Shore, 

brace, and support structural elements during cutti ng and 

patching.  Do not cut and patch structural elements  in a manner 

that could change their load-carrying capacity. 
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2.  Other Construction Elements:  Do not cut and patch other 

construction elements or components in a manner tha t could change 

their load-carrying capacity, that results in reduc ing their 

capacity to perform as intended, or that results in  increased 

maintenance or decreased operational life or safety .   Other 

construction elements include but are not limited t o the 

following: 

a.  Water, moisture, or vapor barriers. 

b.  Membranes and flashings. 

c.  Exterior curtain-wall construction. 

d.  Sprayed fire-resistive material. 

e.  Equipment supports. 

f.  Piping, ductwork, vessels, and equipment. 

g.  Noise- and vibration-control elements and systems. 

3.  Visual Elements:  Do not cut and patch construction  in a manner 

that results in visual evidence of cutting and patc hing.  Do not 

cut and patch exposed construction in a manner that  would, in 

Architect's opinion, reduce the building's aestheti c qualities.  

Remove and replace construction that has been cut a nd patched in 

a visually unsatisfactory manner. 

B.  Cut, channel, chase, and drill floors, walls, parti tions, ceilings, 

and other surfaces required to permit electrical in stallations.  

Perform cutting by skilled mechanics of trades invo lved.  Any cutting 

or drilling shall not affect structural integrity.  Contractor shall 

contact A/E prior to drilling through any structura l beam.  No such 

cutting or drilling process shall endanger the stru cture integrity of 

the building. 

C.  Repair and refinish disturbed finish materials and other surfaces to 

match adjacent undisturbed surfaces.  Install new f ireproofing where 

existing firestopping has been disturbed.  Repair a nd refinish 

materials and other surfaces by skilled mechanics o f trades involved. 

D.  Cutting and Patching, General:  Employ skilled work ers to perform 

cutting and patching.  Proceed with cutting and pat ching at the 

earliest feasible time, and complete without delay.  

1.  Cut in-place construction to provide for installati on of other 

components or performance of other construction, an d subsequently 

patch as required to restore surfaces to their orig inal 

condition. 
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E.  Existing Warranties:  Remove, replace, patch, and r epair materials and 

surfaces cut or damaged during installation or cutt ing and patching 

operations, by methods and with materials so as not  to void existing 

warranties. 

F.  Temporary Support:  Provide temporary support of wo rk to be cut. 

G.  Protection:  Protect in-place construction during c utting and patching 

to prevent damage.  Provide protection from adverse  weather conditions 

for portions of Project that might be exposed durin g cutting and 

patching operations.Cutting:  Cut in-place construc tion by sawing, 

drilling, breaking, chipping, grinding, and similar  operations, 

including excavation, using methods least likely to  damage elements 

retained or adjoining construction.  If possible, r eview proposed 

procedures with original Installer; comply with ori ginal Installer's 

written recommendations. 

1.  In general, use hand or small power tools designed for sawing and 

grinding, not hammering and chopping.  Cut holes an d slots neatly 

to minimum size required, and with minimum disturba nce of 

adjacent surfaces.  Temporarily cover openings when  not in use. 

2.  Finished Surfaces:  Cut or drill from the exposed o r finished 

side into concealed surfaces. 

3.  Concrete and Masonry:  Cut using a cutting machine,  such as an 

abrasive saw or a diamond-core drill.Proceed with p atching after 

construction operations requiring cutting are compl ete. 

I.  Patching:  Patch construction by filling, repairing , refinishing, 

closing up, and similar operations following perfor mance of other 

work.  Patch with durable seams that are as invisib le as practicable.  

Provide materials and comply with installation requ irements specified 

in other Sections, where applicable. 

1.  Exposed Finishes:  Restore exposed finishes of patc hed areas and 

extend finish restoration into retained adjoining c onstruction in 

a manner that will minimize evidence of patching an d refinishing. 

a.  Clean piping, conduit, and similar features before applying 

paint or other finishing materials. 

b.  Restore damaged pipe covering to its original condi tion. 
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2.  Floors and Walls:  Where walls or partitions that a re removed 

extend one finished area into another, patch and re pair floor and 

wall surfaces in the new space.  Provide an even su rface of 

uniform finish, color, texture, and appearance.  Re move in-place 

floor and wall coverings and replace with new mater ials, if 

necessary, to achieve uniform color and appearance.  

a.  Where patching occurs in a painted surface, prepare  substrate 

and apply primer and intermediate paint coats appro priate for 

substrate over the patch, and apply final paint coa t over 

entire unbroken surface containing the patch.  Prov ide 

additional coats until patch blends with adjacent s urfaces. 

3.  Ceilings:  Patch, repair, or rehang in-place ceilin gs as 

necessary to provide an even-plane surface of unifo rm appearance. 

4.  Exterior Building Enclosure:  Patch components in a  manner that 

restores enclosure to a weathertight condition and ensures 

thermal and moisture integrity of building enclosur e. 

J.  Cleaning:  Clean areas and spaces where cutting and  patching are 

performed.  Remove paint, mortar, oils, putty, and similar materials 

from adjacent finished surfaces. 

3.10  SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A.  Electrical penetrations occur when raceways, cables , wireways, cable 

trays, or busways penetrate concrete slabs, concret e or masonry walls, 

or fire-rated floor and wall assemblies. 

B.  Concrete Slabs and Walls:  Install sleeves for pene trations unless 

core-drilled holes or formed openings are used.  In stall sleeves 

during erection of slabs and walls, before concrete  is poured in 

place. 

C.  Use pipe sleeves unless penetration arrangement req uires rectangular 

sleeved opening. 

D.  Fire-Rated Assemblies:  Install sleeves for penetra tions of fire-rated 

floor and wall assemblies unless openings compatibl e with firestop 

system used are fabricated during construction of f loor or wall. 

E.  Cut sleeves to length for mounting flush with both surfaces of walls. 

F.  Extend sleeves installed in floors 6 inches above f inished floor 

level. 

G.  Size pipe sleeves to provide 1/4 inch annular clear  space between 

sleeve and raceway or cable, unless indicated other wise. 
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H.  Seal space outside of sleeves with grout for penetr ations of concrete 

and masonry 

1.  Promptly pack grout solidly between sleeve and wall  so no voids 

remain.  Tool exposed surfaces smooth; protect grou t while 

curing. 

I.  Interior Penetrations of Non-Fire-Rated Walls and F loors:  Seal 

annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint.   Comply with 

requirements in section 07 92 00, JOINT SEALANTS. 

J.  Fire-Rated-Assembly Penetrations:  Maintain indicat ed fire rating of 

walls, partitions, ceilings, and floors at raceway and cable 

penetrations.  Install sleeves and seal raceway and  cable penetration 

sleeves with firestop materials.  Comply with requi rements in section 

07 84 00, FIRESTOPPING. 

K.  Roof-Penetration Sleeves:  Seal penetration of indi vidual raceways and 

cables with flexible boot-type flashing units appli ed in coordination 

with roofing work. 

L.  Aboveground, Exterior-Wall Penetrations:  Seal pene trations using 

steel  pipe sleeves and mechanical sleeve seals.  S elect sleeve size 

to allow for 1-inch (25-mm) annular clear space bet ween pipe and 

sleeve for installing mechanical sleeve seals. 

M.  Underground, Exterior-Wall Penetrations: Install ca st-iron pipe 

sleeves.  Size sleeves to allow for 1-inch (25-mm) annular clear space 

between raceway or cable and sleeve for installing mechanical sleeve 

seals. 

3.11  SLEEVE-SEAL INSTALLATION 

A.  Install to seal exterior wall penetrations. 

B.  Use type and number of sealing elements recommended  by manufacturer 

for raceway or cable material and size.  Position r aceway or cable in 

center of sleeve.  Assemble mechanical sleeve seals  and install in 

annular space between raceway or cable and sleeve.  Tighten bolts 

against pressure plates that cause sealing elements  to expand and make 

watertight seal. 
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3.12  PENETRATION FIRESTOPPING 

A.  General: All devices/equipment in fire rated ceilin g spaces and walls 

shall be installed in such a manner as to retain fi re rating as 

required.  All penetrations of fire rated floors or  walls shall be 

protected by materials and installation details tha t conform to 

Underwriter Laboratories Listings for through penet ration fire stop 

systems. 

B.  Apply firestopping to electrical penetrations of fi re-rated floor and 

wall assemblies to restore original fire-resistance  rating of assembly 

according to Division 07 Sections. 

C.  General Requirements: 

1.  Provide penetration fire stopping that is produced and installed 

to resist spread of fire according to requirements indicated, 

resist passage of smoke and other gases, and mainta in original 

fire-resistance rating of construction penetrated.  Penetration 

fire stopping systems shall be compatible with one another, with 

the substrates forming openings, and with penetrati ng items if 

any. 

2.  Penetrations in Fire-Resistance-Rated Walls:  Provi de penetration 

fire stopping with ratings determined per ASTM E 81 4 or UL 1479, 

based on testing at a positive pressure differentia l of 0.01-inch 

wg (2.49 Pa). 

a.  Fire-resistance-rated walls include fire walls, fir e-barrier 

walls, smoke-barrier walls, and fire partitions. 

b.  F-Rating:  Not less than the fire-resistance rating  of 

constructions penetrated. 

3.  Penetrations in Horizontal Assemblies:  Provide pen etration fire 

stopping with ratings determined per ASTM E 814 or UL 1479, based 

on testing at a positive pressure differential of 0 .01-inch wg 

(2.49 Pa). 

a.  Horizontal assemblies include floors, floor/ceiling  

assemblies, and ceiling membranes of roof/ceiling a ssemblies. 

b.  F-Rating:  At least 1 hour, but not less than the f ire-

resistance rating of constructions penetrated.T-rat ing in 

subparagraph below indicates resistance to excessiv e thermal 

transmission. 
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c.  T-Rating:  At least 1 hour, but not less than the f ire-

resistance rating of constructions penetrated excep t for 

floor penetrations within the cavity of a wall. 

4.  Penetrations in Smoke Barriers:  Provide penetratio n fire 

stopping with ratings determined per UL 1479. 

5.  Accessories:  Provide components for each penetrati on fire 

stopping system that are needed to install fill mat erials and to 

maintain ratings required.  Use only those componen ts specified 

by penetration fire stopping manufacturer and appro ved by 

qualified testing and inspecting agency for fire st opping 

indicated.  

a.  Permanent forming/damming/backing materials, includ ing the 

following: 

1)  Slag-wool-fiber or rock-wool-fiber insulation. 

2)  Sealants used in combination with other 

forming/damming/backing materials to prevent leakag e of 

fill materials in liquid state. 

3)  Fire-rated form board. 

4)  Fillers for sealants. 

b.  Temporary forming materials. 

c.  Substrate primers. 

d.  Collars. 

e.  Steel sleeves. 

D.  Fill Materials: 

1.  Cast-in-Place Firestop Devices:  Factory-assembled devices for 

use in cast-in-place concrete floors and consisting  of an outer 

metallic sleeve lined with an intumescent strip, a radial 

extended flange attached to one end of the sleeve f or fastening 

to concrete formwork, and a neoprene gasket. 

2.  Latex Sealants:  Single-component latex formulation s that do not 

re-emulsify after cure during exposure to moisture.  

3.  Firestop Devices:  Factory-assembled collars formed  from 

galvanized steel and lined with intumescent materia l sized to fit 

specific diameter of penetrant. 

4.  Intumescent Composite Sheets:  Rigid panels consist ing of 

aluminum-foil-faced elastomeric sheet bonded to gal vanized-steel 

sheet. 
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5.  Intumescent Putties:  Nonhardening dielectric, wate r-resistant 

putties containing no solvents, inorganic fibers, o r silicone 

compounds. 

6.  Intumescent Wrap Strips:  Single-component intumesc ent 

elastomeric sheets with aluminum foil on one side. 

7.  Mortars:  Prepackaged dry mixes consisting of a ble nd of 

inorganic binders, hydraulic cement, fillers, and l ightweight 

aggregate formulated for mixing with water at Proje ct site to 

form a nonshrinking, homogeneous mortar. 

8.  Pillows/Bags:  Reusable heat-expanding pillows/bags  consisting of 

glass-fiber cloth cases filled with a combination o f mineral-

fiber, water-insoluble expansion agents, and fire-r etardant 

additives.  Where exposed, cover openings with stee l-reinforcing 

wire mesh to protect pillows/bags from being easily  removed. 

9.  Silicone Foams:  Multicomponent, silicone-based liq uid elastomers 

that, when mixed, expand and cure in place to produ ce a flexible, 

nonshrinking foam. 

10.  Silicone Sealants:  Single-component, silicone-base d, neutral-

curing elastomeric sealants of grade indicated belo w: 

a.  Grade:  Pourable (self-leveling) formulation for op enings in 

floors and other horizontal surfaces, and nonsag fo rmulation 

for openings in vertical and sloped surfaces, unles s 

indicated firestopping limits use of nonsag grade f or both 

opening conditions. 

E.  Mixing: 

1.  For those products requiring mixing before applicat ion, comply 

with penetration fire stopping manufacturer's writt en 

instructions for accurate proportioning of material s, water (if 

required), type of mixing equipment, selection of m ixer speeds, 

mixing containers, mixing time, and other items or procedures 

needed to produce products of uniform quality with optimum 

performance characteristics for application indicat ed. 

F.  Installation: 

1.  General:  Install penetration fire stopping to comp ly with 

manufacturer's written installation instructions an d published 

drawings for products and applications indicated. 
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2.  Install forming materials and other accessories of types required 

to support fill materials during their application and in the 

position needed to produce cross-sectional shapes a nd depths 

required to achieve fire ratings indicated. 

a.  After installing fill materials and allowing them t o fully 

cure, remove combustible forming materials and othe r 

accessories not indicated as permanent components o f 

firestopping. 

3.  Install fill materials for fire stopping by proven techniques to 

produce the following results: 

a.  Fill voids and cavities formed by openings, forming  

materials, accessories, and penetrating items as re quired to 

achieve fire-resistance ratings indicated. 

b.  Apply materials so they contact and adhere to subst rates 

formed by openings and penetrating items. 

4.  For fill materials that will remain exposed after c ompleting the 

Work, finish to produce smooth, uniform surfaces th at are flush 

with adjoining finishes. 

3.13  REFINISHING AND TOUCHUP PAINTING 

A.  Refinish and touch up paint:  

1.  Clean damaged and disturbed areas and apply primer,  intermediate, 

and finish coats to suit the degree of damage at ea ch location.  

2.  Follow paint manufacturer's written instructions fo r surface 

preparation and for timing and application of succe ssive coats.  

3.  Repair damage to galvanized finishes with zinc-rich  paint 

recommended by manufacturer.  

4.  Repair damage to PVC or paint finishes with matchin g touchup 

coating recommended by manufacturer. 

5.  Paint exposed conduits to match painted surfaces.  

3.14  CLEANING AND PROTECTION 

A.  Progress Cleaning: 

1.  General:  Clean Project site and work areas daily, including 

common areas.  Enforce requirements strictly.  Disp ose of 

materials lawfully. 

a.  Comply with requirements in NFPA 241 for removal of  

combustible waste materials and debris. 
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b.  Do not hold waste materials more than seven days du ring 

normal weather or three days if the temperature is expected 

to rise above 80 deg F (27 deg C). 

c.  Containerize hazardous and unsanitary waste materia ls 

separately from other waste.  Mark containers appro priately 

and dispose of legally, according to regulations. 

1)  Use containers intended for holding waste materials  of 

type to be stored. 

d.  Coordinate progress cleaning for joint-use areas wh ere 

Contractor and other contractors are working concur rently. 

2.  Site:  Maintain Project site free of waste material s and debris. 

3.  Work Areas:  Clean areas where work is in progress to the level 

of cleanliness necessary for proper execution of th e Work. 

a.  Remove liquid spills promptly. 

b.  Where dust would impair proper execution of the Wor k, broom-

clean or vacuum the entire work area, as appropriat e. 

4.  Installed Work:  Keep installed work clean.  Clean installed 

surfaces according to written instructions of manuf acturer or 

fabricator of product installed, using only cleanin g materials 

specifically recommended.  If specific cleaning mat erials are not 

recommended, use cleaning materials that are not ha zardous to 

health or property and that will not damage exposed  surfaces. 

5.  Concealed Spaces:  Remove debris from concealed spa ces before 

enclosing the space. 

6.  Exposed Surfaces in Finished Areas:  Clean exposed surfaces and 

protect as necessary to ensure freedom from damage and 

deterioration at time of Substantial Completion. 

7.  Waste Disposal:  Do not bury or burn waste material s on-site.  Do 

not wash waste materials down sewers or into waterw ays.  Comply 

with waste disposal requirements in Division 01 Sec tions. 

8.  During handling and installation, clean and protect  construction 

in progress and adjoining materials already in plac e.  Apply 

protective covering where required to ensure protec tion from 

damage or deterioration at Substantial Completion. 

9.  Clean and provide maintenance on completed construc tion as 

frequently as necessary through the remainder of th e construction 

period.  Adjust and lubricate operable components t o ensure 

operability without damaging effects. 
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10.  Limiting Exposures:  Supervise construction operati ons to assure 

that no part of the construction, completed or in p rogress, is 

subject to harmful, dangerous, damaging, or otherwi se deleterious 

exposure during the construction period. 

B.  Final Cleaning: 

1.  Thoroughly clean electrical materials, equipment an d apparatus to 

be free of dust, dirt, rust, and foreign materials before 

acceptance at Substantial Completion. 

2.  Clean electrical materials in conformance with manu facturer's 

instructions. 

3.  Clean panelboards, switchboards, motor controls, et c.  Take 

special care to remove dirt, mortar, wire scraps, e tc., from 

equipment interiors. 

4.  Clean accessible elements of disconnecting and prot ective devices 

of equipment, coils of dry type transformers, etc. with 

compressed air (less than 15 psi) and vacuum clean enclosure 

prior to being energized. 

5.  On completion of installation, including outlets, f ittings, and 

devices, inspect exposed finish.  Remove burrs, dir t, paint 

spots, and construction debris.  

6.  Protect equipment and installations and maintain co nditions to 

ensure that coatings, finishes, and cabinets are wi thout damage 

or deterioration at time of Substantial Completion.  

3.15  FINAL TESTS AND ADJUSTMENTS 

A.  Provide personnel for initial start-up and operatio n of the electrical 

equipment and for a trial run of the equipment to d emonstrate that the 

equipment and associated systems are properly insta lled and operating 

as intended before the date of substantial completi on. 

B.  Upon completion, subject the work to such tests as are required under 

industry standards and/or specified herein.  Accept ance of the work by 

Owner shall be contingent upon satisfactory complet ion of these tests. 

C.  Subject the work to a careful and thorough visual i nspection to detect 

erroneous or loose connections, damaged components,  presence of 

foreign objects or materials, poor workmanship, inc orrect ratings of 

overcurrent protective devices, or other abnormal c onditions. 
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D.  Perform tests to demonstrate proper functioning of lighting equipment, 

controls, proper rotation, etc.  Proper operation o f permanently 

connected meters and metering equipment shall be de monstrated, and the 

accuracy thereof established to a reasonable degree . 

E.  Overcurrent protective devices shall be properly co ordinated, and as 

the equipment is put into service, necessary final adjustments shall 

be made to equipment within the scope of work under  this contract to 

make the electrical system operative throughout. 

F.  Should any operating condition be encountered which  would require 

abnormal or unsafe settings of protective devices, this fact shall be 

brought to the attention of the Engineer immediatel y.  Tests shall be 

recorded and the reports submitted to the Engineer.  

G.  Perform specific testing as may be required to comp ly with special 

installation requirements of the National Fire Prot ection Association 

(NFPA).  Reporting of these tests shall be submitte d to the Engineer 

and to Authority Having Jurisdiction as defined by the code. 

3.16  INSTRUCTION OF OWNERS EMPLOYEES 

A.  Instruction to designated Government personnel shal l be provided for 

the particular equipment or system as required in e ach associated 

technical specification section. 

B.  Furnish the services of competent instructors to gi ve full instruction 

in the adjustment, operation, and maintenance of th e specified 

equipment and system, including pertinent safety re quirements.  

Instructors shall be thoroughly familiar with all a spects of the 

installation, and shall be trained in operating the ory as well as 

practical operation and maintenance procedures. 

C.  A training schedule shall be developed and submitte d by the Contractor 

and approved by the Resident Engineer at least 30 d ays prior to the 

planned training. 

D.  Instructions shall be given during the regular work  week after the 

building has been accepted and turned over to the O wner for regular 

operation.  In addition to the time indicated in ot her Division 26 

sections, provide one man-day (8 hours) of instruct ions for general 

systems. 

E.  The instructions shall be given within three months  after the work has 

been accepted and turned over to the Owner at a tim e mutually agreed 

on with the Owner. 
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F.  Notify the Engineer in writing when such instructio n has been 

completed. 

---END--- 
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SECTION 26 05 19 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , connection, and 

testing of the electrical conductors and cables for  use in electrical 

systems rated 600 V and below, indicated as cable(s ), conductor(s), 

wire, or wiring in this section. 

1.2  RELATED WORK 

A.  Section 07 84 00, FIRESTOPPING: Sealing around pene trations to 

maintain the integrity of fire-resistant rated cons truction. 

B.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26. 

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits 

for conductors and cables. 

E.  Section 26 27 26, WIRING DEVICES: Installation of c onductors and 

cables to electrical wiring devices. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements and errata) form a part of this specifi cation to the 

extent referenced. Publications are reference in th e text by 

designation only. 

B.  American Society of Testing Material (ASTM): 

1.  D2301-10 Standard Specification for Vinyl Chloride Plastic 

Pressure-Sensitive Electrical Insulating Tape 

2.  D2304-10 Test Method for Thermal Endurance of Rigid  Electrical 

Insulating Materials 

3.  D3005-10 Low-Temperature Resistant Vinyl Chloride P lastic 

Pressure-Sensitive Electrical Insulating Tape 

C.  National Electrical Manufacturers Association (NEMA ): 

1.  WC 70-09 Power Cables Rated 2000 Volts or Less for the 

Distribution of Electrical Energy 

D.  National Fire Protection Association (NFPA): 

1.  70-11 National Electrical Code (NEC). 
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E.  Underwriters Laboratories, Inc. (UL): 

1.  44-10 Thermoset-Insulated Wires and Cables 

2.  83-08 Thermoplastic-Insulated Wires and Cables 

3.  467-07 Grounding and Bonding Equipment 

4.  486A-486B-03 Wire Connectors 

5.  486C-04 Splicing Wire Connectors 

6.  486D-05 Sealed Wire Connector Systems 

7.  486E-09 Equipment Wiring Terminals for Use with Alu minum and/or 

Copper Conductors 

8.  493-07 Thermoplastic-Insulated Underground Feeder a nd Branch 

Circuit Cables 

9.  514B-04 Conduit, Tubing, and Cable Fittings 

1.4  SUMMARY 

A.  This Section includes the following: 

1.  Building wires and cables rated 600 V and less. 

2.  Connectors, splices, and terminations rated 600 V a nd less. 

1.5  DEFINITIONS 

A.  EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B.  High Voltage (Power): 35,001 volts and above 

C.  Low Voltage (Power): 90 to 2000 volts 

D.  Medium Voltage (Power): 2001 to 35,000 volts 

E.  NBR:  Acrylonitrile-butadiene rubber. 

1.6  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.7  FACTORY TESTS 

A.  Conductors and cables shall be thoroughly tested at  the factory per 

NEMA to ensure that there are no electrical defects . Factory tests 

shall be certified.  

1.8  SUBMITTALS 

A.  Submit the following in accordance with Section 01 33 23, SHOP 

DRAWINGS, PRODUCT DATA, AND SAMPLES; and 26 05 11, REQUIREMENTS FOR 

ELECTRICAL INSTALLATIONS. 

1.  1. Shop Drawings: 

a.  Submit sufficient information to demonstrate compli ance 

 with drawings and specifications. 

b.  Submit the following data for approval: 
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1)    Electrical ratings and insulation type for each 

 conductor and cable. 

2)   Splicing materials and pulling lubricant. 

2.  Certifications: Two weeks prior to final inspection , submit the 

following.  

a.  Certification by the manufacturer that the conducto rs and 

cables conform to the requirements of the drawings and 

specifications. 

b.  Certification by the Contractor that the conductors  and 

cables have been properly installed, adjusted, and tested. 

PART 2 - PRODUCTS  

2.1  MANUFACTURERS 

A.  Conductors and Cables 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  Alcan Products Corporation; Alcan Cable Division. 

b.  American Insulated Wire Corp.; a Leviton Company. 

c.  General Cable Corporation. 

d.  Southwire Company. 

B.   Connectors and Splices 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  AFC Cable Systems, Inc. 

b.  Hubbell Power Systems, Inc. 

c.  O-Z/Gedney; EGS Electrical Group LLC. 

d.  3M; Electrical Products Division. 

e.  Tyco Electronics Corp. 

2.2  CONDUCTORS AND CABLES 

A.  Conductors and cables shall be in accordance with N EMA, UL, as 

specified herein, and as shown on the drawings. 

B.  All conductors shall be copper. 

C.  Single Conductor and Cable: 

1.  No. 12 AWG: Minimum size, except where smaller size s are 

specified herein or shown on the drawings. 



VA Project Number 568-13-102 

26 05 19 - 4 

2.  No. 8 AWG and larger: Stranded. 

3.  No. 10 AWG and smaller: Solid; except shall be stra nded for final 

connection to motors, transformers, and vibrating e quipment. 

4.  Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for 

isolated power systems. 

D.  Color Code: 

1.  No. 10 AWG and smaller: Solid color insulation or s olid color 

coating. 

2.  No. 8 AWG and larger: Color-coded using one of the following 

methods: 

a.  Solid color insulation or solid color coating. 

b.  Stripes, bands, or hash marks of color specified. 

c.  Color using 19 mm (0.75 inches) wide tape.  

3.  For modifications and additions to existing wiring systems, color 

coding shall conform to the existing wiring system.  

4.  Conductors shall be color-coded as follows: 

208/120 V Phase 480/277 V 

Black A Brown 

Red B Orange 

Blue C Yellow 

White Neutral Gray * 

* or white with colored (other than green) tracer. 

 

5.  Lighting circuit “switch legs”, and 3-way and 4-way  switch 

“traveling wires,” shall have color coding that is unique and 

distinct (e.g., pink and purple) from the color cod ing indicated 

above. The unique color codes shall be solid and in  accordance 

with the NEC. Coordinate color coding in the field with the 

Resident Engineer. 

6.  Color code for isolated power system wiring shall b e in 

accordance with the NEC. 

2.3  SPLICES 

A.  Splices shall be in accordance with NEC and UL. 

B.  Above Ground Splices for No. 10 AWG and Smaller: 

1.  Solderless, screw-on, reusable pressure cable type,  with integral 

insulation, approved for copper and aluminum conduc tors. 

2.  The integral insulator shall have a skirt to comple tely cover the 

stripped conductors. 
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3.  The number, size, and combination of conductors use d with the 

connector, as listed on the manufacturer's packagin g, shall be 

strictly followed. 

C.  Above Ground Splices for No. 8 AWG to No. 4/0 AWG: 

1.  Compression, hex screw, or bolt clamp-type of high conductivity 

and corrosion-resistant material, listed for use wi th copper and 

aluminum conductors. 

2.  Insulate with materials approved for the particular  use, 

location, voltage, and temperature. Insulation leve l shall be not 

less than the insulation level of the conductors be ing joined. 

3.  Splice and insulation shall be product of the same manufacturer. 

4.  All bolts, nuts, and washers used with splices shal l be zinc-

plated steel. 

D.  Above Ground Splices for 250 kcmil and Larger: 

1.  Long barrel “butt-splice” or “sleeve” type compress ion 

connectors, with minimum of two compression indents  per wire, 

listed for use with copper and aluminum conductors.  

2.  Insulate with materials approved for the particular  use, 

location, voltage, and temperature. Insulation leve l shall be not 

less than the insulation level of the conductors be ing joined. 

3.  Splice and insulation shall be product of the same manufacturer. 

E.  Plastic electrical insulating tape: Per ASTM D2304,  flame-retardant, 

cold and weather resistant. 

2.4  CONNECTORS AND TERMINATIONS 

A.  Mechanical type of high conductivity and corrosion- resistant material, 

listed for use with copper and aluminum conductors.  

B.  Long barrel compression type of high conductivity a nd 

corrosion-resistant material, with minimum of two c ompression indents 

per wire, listed for use with copper and aluminum c onductors. 

C.  All bolts, nuts, and washers used to connect connec tions and 

terminations to bus bars or other termination point s shall be zinc-

plated steel. 

2.5  CONTROL WIRING 

A.  Unless otherwise specified elsewhere in these speci fications, control 

wiring shall be as specified herein, except that th e minimum size 

shall be not less than No. 14 AWG. 

B.  Control wiring shall be sized such that the voltage  drop under in-rush 

conditions does not adversely affect operation of t he controls. 
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2.6  WIRE LUBRICATING COMPOUND 

A.  Lubricating compound shall be suitable for the wire  insulation and 

conduit, and shall not harden or become adhesive. 

B.  Shall not be used on conductors for isolated power systems. 

PART 3 - EXECUTION  

3.1  GENERAL  

A.  Install conductors in accordance with the NEC, as s pecified, and as 

shown on the drawings. 

B.  Install all conductors in raceway systems. 

C.  Splice conductors only in outlet boxes, junction bo xes, pullboxes, 

manholes, or handholes. 

D.  Conductors of different systems (e.g., 120 V and 27 7 V) shall not be 

installed in the same raceway. 

E.  Install cable supports for all vertical feeders in accordance with the 

NEC. Provide split wedge type which firmly clamps e ach individual 

cable and tightens due to cable weight. 

F.  In panelboards, cabinets, wireways, switches, enclo sures, and 

equipment assemblies, neatly form, train, and tie t he conductors with 

non-metallic ties. 

G.  For connections to motors, transformers, and vibrat ing equipment, 

stranded conductors shall be used only from the las t fixed point of 

connection to the motors, transformers, or vibratin g equipment. 

H.  Use expanding foam or non-hardening duct-seal to se al conduits 

entering a building, after installation of conducto rs. 

I.  Conductor and Cable Pulling: 

1.  Provide installation equipment that will prevent th e cutting or 

abrasion of insulation during pulling. Use lubrican ts approved 

for the cable. 

2.  Use nonmetallic pull ropes. 

3.  Attach pull ropes by means of either woven basket g rips or 

pulling eyes attached directly to the conductors. 

4.  All conductors in a single conduit shall be pulled 

simultaneously. 

5.  Do not exceed manufacturer’s recommended maximum pu lling tensions 

and sidewall pressure values. 

J.  No more than three branch circuits shall be install ed in any one 

conduit. 
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K.  When stripping stranded conductors, use a tool that  does not damage 

the conductor or remove conductor strands. 

3.2  CONDUCTOR MATERIAL APPLICATIONS 

A.  Feeders:  Copper.  Solid for No. 10 AWG and smaller ; stranded for 

No. 8 AWG and larger. 

B.  Branch Circuits:  Copper.  Solid for No. 10 AWG and  smaller; stranded 

for No. 8 AWG and larger. 

3.3  CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 

METHODS 

A.  General: Cables shall be plenum rated if installed in air handling 

plenum spaces. 

B.  Service Entrance:  Type THHN/THWN-2, or type XHHW-2  single conductors 

in raceway. 

C.  Exposed Feeders direct to Sunlight and Ambient Temp eratures:  

Type THHN/THWN-2, or type XHHW-2 single conductors in raceway. 

1.  Verify routing (i.e. raceway routed on roof exposed  to direct 

sun) and accommodate for cable de-rating per NEC ta bles and 

requirements. 

D.  Feeders Concealed in Ceilings, Walls, Partitions, a nd Crawlspaces:  

Type THHN/THWN, THHN/THWN-2, XHHW, or type XHHW-2 s ingle conductors in 

raceway . 

E.  Feeders Concealed in Concrete, below Slabs-on-Grade , and Underground:  

Type THHN/THWN-2, or type XHHW-2 single conductors in raceway . 

F.  Feeders Installed below Raised Flooring:   Type THHN/THWN, or type XHHW 

single conductors in raceway . 

G.  Feeders in Cable Tray:  Type THHN/THWN, or type XHH W single conductors 

in raceway . 

H.  Exposed Branch Circuits, Including in Crawlspaces:  Type THHN/THWN, 

THHN/THWN-2, XHHW, or type XHHW-2 single conductors  in raceway    .  

I.  Branch Circuits Concealed in Ceilings, Walls, and P artitions:   

Type THHN/THWN, THHN/THWN-2, XHHW, or type XHHW-2 s ingle conductors in 

raceway . 

J.  Branch Circuits Installed below Raised Flooring:  T ype THHN/THWN, or 

type XHHW single conductors in raceway   

K.  Branch Circuits in Cable Tray:  Type THHN/THWN, or type XHHW single 

conductors in raceway . 
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L.  Cord Drops and Portable Appliance Connections:  Typ e SO, hard service 

cord with stainless-steel, wire-mesh, strain relief  device at 

terminations to suit application. 

M.  Class 1 Control Circuits:  Type THHN-THWN, in racew ay. 

N.  Class 2 Control Circuits:  Type THHN-THWN, in racew ay Power-limited 

cable,  in raceway where concealed in building finishes, or  Power-

limited tray cable, in cable tray. 

3.4  SPLICE AND TERMINATION INSTALLATION 

A.  Splices and terminations shall be mechanically and electrically 

secure, and tightened to manufacturer’s published t orque values using 

a torque screwdriver or wrench. 

B.  Where the Government determines that unsatisfactory  splices or 

terminations have been installed, replace the splic es or terminations 

at no additional cost to the Government. 

3.5  CONDUCTOR IDENTIFICATION 

A.  When using colored tape to identify phase, neutral,  and ground 

conductors larger than No. 8 AWG, apply tape in hal f-overlapping turns 

for a minimum of 75 mm (3 inches) from terminal poi nts, and in 

junction boxes, pullboxes, and manholes. Apply the last two laps of 

tape with no tension to prevent possible unwinding.  Where cable 

markings are covered by tape, apply tags to cable, stating size and 

insulation type. 

3.6  FEEDER CONDUCTOR IDENTIFICATION 

A.  In each interior pullbox and each underground manho le and handhole, 

install brass tags on all feeder conductors to clea rly designate their 

circuit identification and voltage. The tags shall be the embossed 

type, 40 mm (1-1/2 inches) in diameter and 40 mils thick. Attach tags 

with plastic ties.  

3.7  EXISTING CONDUCTORS 

A.  Unless specifically indicated on the plans, existin g conductors shall 

not be reused.  

3.8  CONTROL WIRING INSTALLATION 

A.  Unless otherwise specified in other sections, insta ll control wiring 

and connect to equipment to perform the required fu nctions as 

specified or as shown on the drawings.  

B.  Install a separate power supply circuit for each sy stem, except where 

otherwise shown on the drawings. 
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3.9  CONTROL WIRING IDENTIFICATION 

A.  Install a permanent wire marker on each wire at eac h termination. 

B.  Identifying numbers and letters on the wire markers  shall correspond 

to those on the wiring diagrams used for installing  the systems. 

C.  Wire markers shall retain their markings after clea ning. 

D.  In each manhole and handhole, install embossed bras s tags to identify 

the system served and function. 

3.10  Acceptance Checks and Tests   

A.  Perform in accordance with the manufacturer's recom mendations.  In 

addition, include the following: 

1.  Visual Inspection and Tests: Inspect physical condi tion. 

2.  Electrical tests: 

a.  After installation but before connection to utiliza tion 

devices, such as fixtures, motors, or appliances, t est 

conductors phase-to-phase and phase-to-ground resis tance with 

an insulation resistance tester.  Existing conducto rs to be 

reused shall also be tested.   

b.  Applied voltage shall be 500 V DC for 300 V rated c able, and 

1000 V DC for 600 V rated cable. Apply test for one  minute or 

until reading is constant for 15 seconds, whichever  is 

longer. Minimum insulation resistance values shall not be 

less than 25 megohms for 300 V rated cable and 100 megohms 

for 600 V rated cable. 

c.  Perform phase rotation test on all three-phase circ uits. 

3.  Infrared Scanning:  After Substantial Completion, b ut not more 

than 60 days after Final Acceptance, perform an inf rared scan of 

each splice in cables and conductors No. 3 AWG and larger.  

Remove box and equipment covers so splices are acce ssible to 

portable scanner. 

a.  Follow-up Infrared Scanning:  Perform an additional  follow-up 

infrared scan of each splice 11 months after date o f 

Substantial Completion. 

b.  Instrument:  Use an infrared scanning device design ed to 

measure temperature or to detect significant deviat ions from 

normal values.  Provide calibration record for devi ce. 
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c.  Record of Infrared Scanning:  Prepare a certified r eport that 

identifies splices checked and that describes scann ing 

results.  Include notation of deficiencies detected , remedial 

action taken and observations after remedial action . 

 

---END--- 
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SECTION 26 05 26 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , connection, and 

testing of grounding and bonding equipment, indicat ed as grounding 

equipment in this section.  

B.   “Grounding electrode system” refers to grounding e lectrode conductors 

and all electrodes required or allowed by NEC, as w ell as made, 

supplementary, and lightning protection system grou nding electrodes. 

C.  The terms “connect” and “bond” are used interchange ably in this 

section and have the same meaning. 

1.2  RELATED WORK  

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26.  

B.  Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Low-voltage conductors. 

C.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit 

and boxes. 

D.  Section 26 24 16, PANELBOARDS: Low-voltage panelboa rds. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B.  American Society for Testing and Materials (ASTM): 

1.  B1-07 Standard Specification for Hard-Drawn Copper Wire 

2.  B3-07 Standard Specification for Soft or Annealed C opper Wire 

3.  B8-11 Standard Specification for Concentric-Lay-Str anded Copper 

Conductors, Hard, Medium-Hard, or Soft 

C.  Institute of Electrical and Electronics Engineers, Inc. (IEEE): 

1.  81-83 IEEE Guide for Measuring Earth Resistivity, G round 

Impedance, and Earth Surface Potentials of a Ground  System Part 

1: Normal Measurements 

D.  National Fire Protection Association (NFPA):  

1.  70-11 National Electrical Code (NEC)  

2.  70E-12 National Electrical Safety Code 

3.  99-12 Health Care Facilities 
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E.  Underwriters Laboratories, Inc. (UL):  

1.  44-10  Thermoset-Insulated Wires and Cables 

2.  83-08  Thermoplastic-Insulated Wires and Cables 

3.  467-07  Grounding and Bonding Equipment  

1.4  SUMMARY 

A.  This Section includes methods and materials for gro unding systems and 

equipment, plus the following special applications:  

1.  Connection with Communication System Performance Gr ounding System 

2.  Raised Floor Grounding Grid 

1.5  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  Comply with UL 467 for grounding and bonding materi als and equipment. 

1.6  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings: 

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Submit plans showing the location of system groundi ng 

electrodes and connections, and the routing of abov eground 

and underground grounding electrode conductors. 

2.  Test Reports: 

a.  Two weeks prior to the final inspection, submit gro und 

resistance field test reports to the Resident Engin eer. 

3.  Certifications: 

a.  Certification by the Contractor that the grounding equipment 

has been properly installed and tested.  

PART 2 - PRODUCTS  

2.1  MANUFACTURERS 

A.  As specified in section 26 05 19. LOW VOLTAGE ELECT RICAL POWER 

CONDUCTORS AND CABLES. 

2.2  GROUNDING AND BONDING CONDUCTORS  

A.  Equipment grounding conductors shall be insulated s tranded copper, 

except that sizes No. 10 AWG and smaller shall be s olid copper. 

Insulation color shall be continuous green for all equipment grounding 

conductors, except that wire sizes No. 4 AWG and la rger shall be 

identified per NEC. 
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B.  Bare Copper Conductors: 

1.  Bonding conductors shall be bare stranded copper, e xcept that 

sizes No. 10 AWG and smaller shall be bare solid co pper.  Bonding 

conductors shall be stranded for final connection t o motors, 

transformers, and vibrating equipment.  

2.  Solid Conductors:  ASTM B 3. 

3.  Stranded Conductors:  ASTM B 8. 

4.  Tinned Conductors:  ASTM B 33. 

5.  Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 

inch (6 mm) in diameter. 

6.  Bonding Conductor:  No. 4 or No. 6 AWG, stranded co nductor. 

7.  Bonding Jumper:  Copper tape, braided conductors, t erminated with 

copper ferrules; 1-5/8 inches (41 mm) wide and 1/16  inch (1.6 mm) 

thick. 

8.  Tinned Bonding Jumper:  Tinned-copper tape, braided  conductors, 

terminated with copper ferrules; 1-5/8 inches (41 m m) wide and 

1/16 inch (1.6 mm) thick. 

C.  Conductor sizes shall not be less than shown on the  drawings, or not 

less than required by the NEC, whichever is greater . 

D.  Insulation: THHN-THWN and XHHW-2.  XHHW-2 shall be used for isolated 

power systems. 

2.3  GROUND CONNECTIONS 

A.  Above Grade: 

1.  Bonding Jumpers: Listed for use with aluminum and c opper 

conductors.  For wire sizes No. 8 AWG and larger, u se 

compression-type connectors.  For wire sizes smalle r than No. 8 

AWG, use mechanical type lugs.  Connectors or lugs shall use 

zinc-plated steel bolts, nuts, and washers.  Bolts shall be 

torqued to the values recommended by the manufactur er. 

2.  Connection to Building Steel: Exothermic-welded typ e connectors. 

3.  Connection to Grounding Bus Bars: Listed for use wi th aluminum 

and copper conductors.  Use mechanical type lugs, w ith zinc-

plated steel bolts, nuts, and washers. Bolts shall be torqued to 

the values recommended by the manufacturer. 

4.  Connection to Equipment Rack and Cabinet Ground Bar s: Listed for 

use with aluminum and copper conductors.  Use mecha nical type 

lugs, with zinc-plated steel bolts, nuts, and washe rs. Bolts 

shall be torqued to the values recommended by the m anufacturer. 
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2.4  EQUIPMENT RACK AND CABINET GROUND BARS 

A.  Provide solid copper ground bars designed for mount ing on the 

framework of open or cabinet-enclosed equipment rac ks.  Ground bars 

shall have minimum dimensions of 6.3 mm (0.25 inch)  thick x 19 mm 

(0.75 inch) wide, with length as required or as sho wn on the drawings.  

Provide insulators and mounting brackets. 

2.5  GROUND TERMINAL BLOCKS 

A.  At any equipment mounting location (e.g., backboard s and hinged cover 

enclosures) where rack-type ground bars cannot be m ounted, provide 

mechanical type lugs, with zinc-plated steel bolts,  nuts, and washers. 

Bolts shall be torqued to the values recommended by  the manufacturer. 

2.6  GROUNDING BUS BAR 

A.  Pre-drilled rectangular copper bar with stand-off i nsulators, minimum 

6.3 mm (0.25 inch) thick x 100 mm (4 inches) high i n cross-section, 

length as shown on the drawings, with hole size, qu antity, and spacing 

per detail shown on the drawings.  Provide insulato rs and mounting 

brackets. 

PART 3 - EXECUTION  

3.1  GENERAL  

A.  Install grounding equipment in accordance with the NEC, as shown on 

the drawings, and as specified herein.  

B.  System Grounding:  

1.  Secondary service neutrals: Ground at the supply si de of the 

secondary disconnecting means and at the related tr ansformer.  

2.  Separately derived systems (transformers downstream  from the 

service entrance): Ground the secondary neutral.  

3.  Isolation transformers and isolated power systems s hall not be 

system grounded.  

C.  Equipment Grounding: Metallic piping, building stru ctural steel, 

electrical enclosures, raceways, junction boxes, ou tlet boxes, 

cabinets, machine frames, and other conductive item s in close 

proximity with electrical circuits, shall be bonded  and grounded.  

3.2  INACCESSIBLE GROUNDING CONNECTIONS 

A.  Make grounding connections, which are normally buri ed or otherwise 

inaccessible, by exothermic weld. 

3.3  SECONDARY VOLTAGE EQUIPMENT AND CIRCUITS  

A.  Main Bonding Jumper: Bond the secondary service neu tral to the ground 

bus in the service equipment.  
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B.  Metallic Piping, Building Structural Steel, and Sup plemental 

Electrode(s):  

1.  Provide a grounding electrode conductor sized per N EC between the 

service equipment ground bus and all metallic water  pipe systems, 

building structural steel, and supplemental or made  electrodes. 

Provide jumpers across insulating joints in the met allic piping.  

2.  Provide a supplemental ground electrode as shown on  the drawings 

and bond to the grounding electrode system.  

C.  Switchgear, Switchboards, Unit Substations, Panelbo ards, Motor Control 

Centers, Engine-Generators, Automatic Transfer Swit ches, and other 

electrical equipment:  

1.  Connect the equipment grounding conductors to the g round bus.  

2.  Connect metallic conduits by grounding bushings and  equipment 

grounding conductor to the equipment ground bus. 

D.  Transformers:  

1.  Exterior: Exterior transformers supplying interior service 

equipment shall have the neutral grounded at the tr ansformer 

secondary. Provide a grounding electrode at the tra nsformer.  

2.  Separately derived systems (transformers downstream  from service 

equipment): Ground the secondary neutral at the tra nsformer. 

Provide a grounding electrode conductor from the tr ansformer to  

the nearest component of the grounding electrode sy stem. 

3.4  RACEWAY  

A.  Conduit Systems: 

1.  Ground all metallic conduit systems. All metallic c onduit systems 

shall contain an equipment grounding conductor.  

2.  Non-metallic conduit systems, except non-metallic f eeder conduits 

that carry a grounded conductor from exterior trans formers to 

interior or building-mounted service entrance equip ment, shall 

contain an equipment grounding conductor. 

3.  Metallic conduit that only contains a grounding con ductor, and is 

provided for its mechanical protection, shall be bo nded to that 

conductor at the entrance and exit from the conduit . 

4.  Metallic conduits which terminate without mechanica l connection 

to electrical equipment housings by means of locknu t and bushings 

or adapters, shall be provided with grounding bushi ngs. Connect 

bushings with a equipment grounding conductor to th e equipment 

ground bus. 
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B.  Feeders and Branch Circuits: Install equipment grou nding conductors 

with all feeders, and power and lighting branch cir cuits.  

C.  Boxes, Cabinets, Enclosures, and Panelboards:  

1.  Bond the equipment grounding conductor to each pull box, junction 

box, outlet box, device box, cabinets, and other en closures 

through which the conductor passes (except for spec ial grounding 

systems for intensive care units and other critical  units shown).  

2.  Provide lugs in each box and enclosure for equipmen t grounding 

conductor termination. 

D.  Wireway Systems: 

1.  Bond the metallic structures of wireway to provide electrical 

continuity throughout the wireway system, by connec ting a No. 6 

AWG bonding jumper at all intermediate metallic enc losures and 

across all section junctions. 

2.  Install insulated No. 6 AWG bonding jumpers between  the wireway 

system, bonded as required above, and the closest b uilding ground 

at each end and approximately every 16 M (50 feet).  

3.  Use insulated No. 6 AWG bonding jumpers to ground o r bond 

metallic wireway at each end for all intermediate m etallic 

enclosures and across all section junctions. 

4.  Use insulated No. 6 AWG bonding jumpers to ground c able tray to 

column-mounted building ground plates (pads) at eac h end and 

approximately every 15 M (49 feet). 

E.  Receptacles shall not be grounded through their mou nting screws. 

Ground receptacles with a jumper from the receptacl e green ground 

terminal to the device box ground screw and a jumpe r to the branch 

circuit equipment grounding conductor.  

F.  Ground lighting fixtures to the equipment grounding  conductor of the 

wiring system. Fixtures connected with flexible con duit shall have a 

green ground wire included with the power wires fro m the fixture 

through the flexible conduit to the first outlet bo x.  

G.  Fixed electrical appliances and equipment shall be provided with a 

ground lug for termination of the equipment groundi ng conductor.  

H.  Raised Floors: Provide bonding for all raised floor  components as 

shown on the drawings. 
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3.5  CORROSION INHIBITORS 

A.  When making grounding and bonding connections, appl y a corrosion 

inhibitor to all contact surfaces.  Use corrosion i nhibitor 

appropriate for protecting a connection between the  metals used. 

3.6  CONDUCTIVE PIPING  

A.  Bond all conductive piping systems, interior and ex terior, to the 

grounding electrode system. Bonding connections sha ll be made as close 

as practical to the equipment ground bus.  

3.7  MAIN ELECTRICAL ROOM GROUNDING 

A.  Existing ground bus bar and mounting hardware at ea ch main electrical 

room where incoming feeders are terminated, as show n on the drawings. 

3.8  TELECOMMUNICATION ROOM GROUNDING 

A.  Communication and Electronic Safety and Security Eq uipment:  For 

telephone, alarm, voice and data, and other communi cation equipment, 

provide No. 4 AWG minimum insulated grounding condu ctor in raceway to 

a telecommunications grounding busbar in each Telec ommunications Room 

grounding electrode system to each service location , terminal cabinet, 

wiring closet, and central equipment location.  Gro unding all 

equipment per manufacturer’s recommendations.  Grou nd each 

telecommunications grounding busbar to building ste el, with conductor 

size as determined by conductor lengths listed belo w.  If building 

steel is not available, connect the telecommunicati ons grounding 

busbar to the service panel ground bar.  Size the c onductor at 2 kcmil 

per linear foot of conductor length up to a maximum  size of 3/0 AWG 

copper, minimum of #4 copper. 

1.  Ground conductor size from busbar to building steel  or grounding 

electrode: 

a.  #4 AWG copper for conductor length less than or equ al to 20’-

0”. 

b.  #2 AWG copper for conductor length greater than 20’ -0” but 

less than or equal to 30’-0”. 

c.  #1/0 AWG copper for conductor length greater than 3 0’-0” but 

less than or equal to 50’-0”. 

d.  #2/0 AWG copper for conductor length greater than 5 0’-0” but 

less than or equal to 65’-0”. 

e.  #3/0 AWG copper for conductor length greater than 6 5’-0”. 
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2.  Service and Central Equipment Locations and Wiring Closets:  

Terminate grounding conductor on a 1/4-by-2-by-12-i nch (6-by-50-

by-300-mm) grounding bus. 

3.  Terminal Cabinets:  Terminate grounding conductor o n cabinet 

grounding terminal. 

B.  Signal and Communication Equipment:  In addition to  grounding and 

bonding required by Article 800, provide a separate  grounding system 

complying with requirements in TIA/ATIS J-STD-607-A . 

1.  For telephone, alarm, voice and data, provide No. 4  AWG minimum 

insulated grounding conductor in raceway from groun ding electrode 

system to each service location, terminal cabinet, wiring closet, 

and central equipment 

2.  Service and Central Equipment Locations and Wiring Closets:  

Terminate grounding conductor on a ¼-by-4-by-12-inc h (6.3-by-100-

by-300-mm) grounding bus. 

3.  Terminal Cabinets:  Terminate grounding conductor o n cabinet 

grounding terminal. 

C.  Communication Circuits Operating at Less than 50 Vo lts:  Circuits 

operating at less than 50 volts shall be grounded i n accordance with 

NEC articles 720 and 725. 

D.  Fire Protective Signaling System:  Fire protective signaling systems 

shall be grounding in accordance with NEC article 7 60. 

E.  Optical Fiber Cable Systems: Optical fiber cable sy stems shall be 

grounded in accordance with NEC article 770. 

F.  Radio and Television Antenna Systems:  Radio and te levision antenna 

systems shall be grounded in accordance with NEC ar ticle 810 and 820. 

3.9  GROUND RESISTANCE  

A.  Grounding system resistance to ground shall not exc eed 5 ohms. Make 

any modifications or additions to the grounding ele ctrode system 

necessary for compliance without additional cost to  the Government. 

Final tests shall ensure that this requirement is m et. 

B.  Grounding system resistance shall comply with the e lectric utility 

company ground resistance requirements.  
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3.10  ACCEPTANCE CHECKS AND TESTS  

A.  Resistance of the grounding electrode system shall be measured using a 

four-terminal fall-of-potential method as defined i n IEEE 81. Ground 

resistance measurements shall be made before the el ectrical 

distribution system is energized or connected to th e electric utility 

company ground system, and shall be made in normall y dry conditions 

not fewer than 48 hours after the last rainfall.  

B.  Resistance measurements of separate grounding elect rode systems shall 

be made before the systems are bonded together.  Th e combined 

resistance of separate systems may be used to meet the required 

resistance, but the specified number of electrodes must still be 

provided. 

---END--- 
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SECTION 26 05 33 

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , and connection of 

conduit, fittings, and boxes, to form complete, coo rdinated, grounded 

raceway systems. Raceways are required for all wiri ng unless shown or 

specified otherwise. 

B.  Definitions: The term conduit, as used in this spec ification, shall 

mean any or all of the raceway types specified. 

1.2  RELATED WORK  

A.  Section 07 84 00, FIRESTOPPING: Sealing around pene trations to 

maintain the integrity of fire rated construction. 

B.  Section 07 92 00, JOINT SEALANTS: Sealing around co nduit penetrations 

through the building envelope to prevent moisture m igration into the 

building. 

C.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: General 

electrical requirements and items that are common t o more than one 

section of Division 26. 

D.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B.  American National Standards Institute (ANSI): 

1.  C80.1-05 Electrical Rigid Steel Conduit 

2.  C80.3-05 Steel Electrical Metal Tubing 

3.  C80.6-05 Electrical Intermediate Metal Conduit 

C.  National Fire Protection Association (NFPA): 

1.  70-08 National Electrical Code (NEC) 

D.  Underwriters Laboratories, Inc. (UL): 

1.  1-05 Flexible Metal Conduit  

2.  5-04 Surface Metal Raceway and Fittings 

3.  6-07 Electrical Rigid Metal Conduit - Steel 

4.  50-95 Enclosures for Electrical Equipment 
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5.  360-093 Liquid-Tight Flexible Steel Conduit 

6.  467-07 Grounding and Bonding Equipment 

7.  514A-04 Metallic Outlet Boxes 

8.  514B-04 Conduit, Tubing, and Cable Fittings 

9.  514C-96 Nonmetallic Outlet Boxes, Flush-Device Boxe s and Covers  

10.  651-05 Schedule 40 and 80 Rigid PVC Conduit and Fit tings 

11.  651A-00 Type EB and A Rigid PVC Conduit and HDPE Co nduit 

12.  797-07 Electrical Metallic Tubing 

13.  1242-06 Electrical Intermediate Metal Conduit - Ste el 

E.  National Electrical Manufacturers Association (NEMA ): 

1.  TC-2-03 Electrical Polyvinyl Chloride (PVC) Tubing and  Conduit 

2.  TC-3-04 PVC Fittings for Use with Rigid PVC Conduit  and Tubing 

3.  FB1-07 Fittings, Cast Metal Boxes and Conduit Bodie s for 

Conduit, Electrical Metallic Tubing and Cable 

1.4  SUMMARY 

A.  Section Includes: 

1.  Metal conduits, tubing, and fittings. 

2.  Nonmetal conduits, tubing, and fittings. 

3.  Metal wireways and auxiliary gutters. 

4.  Nonmetal wireways and auxiliary gutters. 

5.  Surface raceways. 

6.  Boxes, enclosures, and cabinets. 

7.  Floorboxes 

1.5  DEFINITIONS 

A.  ARC:  Aluminum rigid conduit. 

B.  EMT:  Electrical metallic tubing. 

C.  ENT:  Electrical nonmetallic tubing. 

D.  EPDM:  Ethylene-propylene-diene terpolymer rubber. 

E.  FMC:  Flexible metal conduit. 

F.  GRC:  Galvanized rigid steel conduit. 

G.  IMC:  Intermediate metal conduit. 

H.  LFMC:  Liquidtight flexible metal conduit. 

I.  LFNC:  Liquidtight flexible nonmetallic conduit. 

J.  Multioutlet Assembly:  

K.  NBR:  Acrylonitrile-butadiene rubber. 

L.  Poke-thru:  

M.  PVC:  Polyvinyl chloride conduit. 

N.  RMC:  Rigid metal (steel) conduit. 
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O.  RNC:  Rigid nonmetallic conduit. 

P.  RTRC:  Reinforced thermosetting resin conduit 

1.6  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS, in Section 26 0 5 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.7  SUBMITTALS 

A.  Manufacturer's Literature and Data: Showing each ca ble type and 

rating. The specific item proposed and its area of application shall 

be identified on the catalog cuts. 

B.  Product Data:   

1.  Surface raceways, wireways and fittings 

2.  Floor boxes 

3.  Hinged-cover enclosures 

4.  Cabinets. 

5.  Poke-thrus 

C.  Shop Drawings: 

1.  Size and location of main feeders. 

2.  Size and location of panels and pull-boxes. 

3.  Layout of required conduit penetrations through str uctural 

elements. 

D.  Certifications:  

1.  Two weeks prior to the final inspection, submit fou r copies of 

the following certifications to the Resident Engine er:  

a.  Certification by the manufacturer that the material  conforms 

to the requirements of the drawings and specificati ons.  

b.  Certification by the contractor that the material h as been 

properly installed.  

PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A.  METAL CONDUIT AND TUBING 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  AFC Cable Systems, Inc. 

b.  Allied Tube & Conduit; a Tyco International Ltd. Co . 

c.  Anamet Electrical, Inc. 
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d.  Electri-Flex Company. 

e.  O-Z/Gedney; a brand of EGS Electrical Group. 

f.  Picoma Industries, a subsidiary of Mueller Water Pr oducts, 

Inc. 

g.  Republic Conduit. 

h.  Robroy Industries. 

i.  Southwire Company. 

j.  Thomas & Betts Corporation. 

k.  Western Tube and Conduit Corporation. 

l.  Wheatland Tube Company; a division of John Maneely Company. 

B.  Nonmetallic Conduit and Tubing 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  AFC Cable Systems, Inc. 

b.  Anamet Electrical, Inc. 

c.  Arnco Corporation. 

d.  CANTEX Inc. 

e.  CertainTeed Corp. 

f.  Condux International, Inc. 

g.  Electri-Flex Company. 

h.  Kraloy. 

i.  Lamson & Sessions; Carlon Electrical Products. 

j.  Niedax-Kleinhuis USA, Inc. 

k.  RACO; a Hubbell company. 

l.  Thomas & Betts Corporation. 

C.  Metal Wireways 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  Cooper B-Line, Inc. 

b.  Hoffman. 

c.  Square D; Schneider Electric. 
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D.  Non-metal Wireways 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  Allied Moulded Products, Inc. 

b.  Hoffman; a Pentair company. 

c.  Lamson & Sessions; Carlon Electrical Products. 

d.  Niedax-Kleinhuis USA, Inc. 

E.  Surface Raceway (Multioutlet Assemblies), Poke-Thro ugh Assemblies, 

Multiservice Floorboxes, and Service Poles 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  Hubbell Incorporated 

b.  Panduit Corporation 

c.  Wiremold / Legrand. 

F.  Boxes, Enclosures, and Cabinets 

1.  Available Manufacturers:  Subject to compliance wit h 

requirements, manufacturers offering products that may be 

incorporated into the Work include, but are not lim ited to, the 

following: 

a.  Adalet. 

b.  Cooper Technologies Company; Cooper Crouse-Hinds. 

c.  EGS/Appleton Electric. 

d.  Erickson Electrical Equipment Company. 

e.  FSR Inc. 

f.  Hoffman; a Pentair company. 

g.  Hubbell Incorporated; Killark Division. 

h.  Kraloy. 

i.  Milbank Manufacturing Co. 

j.  Mono-Systems, Inc. 

k.  O-Z/Gedney; a brand of EGS Electrical Group. 

l.  RACO; a Hubbell Company. 

m.  Robroy Industries. 

n.  Spring City Electrical Manufacturing Company. 



VA No. 568-13-102  
  

 

26 05 33 - 6 

o.  Stahlin Non-Metallic Enclosures; a division of Robr oy 

Industries. 

p.  Thomas & Betts Corporation. 

q.  Wiremold / Legrand. 

2.2  MATERIAL 

A.  Conduit Size: In accordance with the NEC, but not l ess than 0.5 in [13 

mm] unless otherwise shown. Where permitted by the NEC, 0.5 in [13 mm] 

flexible conduit may be used for tap connections to  recessed lighting 

fixtures. 

B.  Conduit:  

1.  Rigid steel: Shall conform to UL 6 and ANSI C80.1. 

2.  Rigid intermediate steel conduit (IMC): Shall confo rm to UL 1242 

and ANSI C80.6. 

3.  Electrical metallic tubing (EMT): Shall conform to UL 797 and 

ANSI C80.3. Maximum size not to exceed 4 in [105 mm ] and shall be 

permitted only with cable rated 600 V or less. 

4.  Flexible galvanized steel conduit: Shall conform to  UL 1. 

5.  Liquid-tight flexible metal conduit: Shall conform to UL 360. 

6.  Direct burial plastic conduit: Shall conform to UL 651 and UL 

651A, heavy wall PVC or high density polyethylene ( PE). 

7.  Surface metal raceway: Shall conform to UL 5. 

C.   Conduit Fittings:  

1.  Rigid steel and IMC conduit fittings:  

a.  Fittings shall meet the requirements of UL 514B and  NEMA FB1. 

b.  Standard threaded couplings, locknuts, bushings, co nduit 

bodies, and elbows: Only steel or malleable iron ma terials 

are acceptable. Integral retractable type IMC coupl ings are 

also acceptable. 

c.  Locknuts: Bonding type with sharp edges for digging  into the 

metal wall of an enclosure. 

d.  Bushings: Metallic insulating type, consisting of a n 

insulating insert, molded or locked into the metall ic body of 

the fitting. Bushings made entirely of metal or non metallic 

material are not permitted. 
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e.  Erickson (union-type) and set screw type couplings:  Approved 

for use in concrete are permitted for use to comple te a 

conduit run where conduit is installed in concrete.  Use set 

screws of case-hardened steel with hex head and cup  point to 

firmly seat in conduit wall for positive ground. Ti ghtening 

of set screws with pliers is prohibited. 

f.  Sealing fittings: Threaded cast iron type. Use cont inuous 

drain-type sealing fittings to prevent passage of w ater 

vapor. In concealed work, install fittings in flush  steel 

boxes with blank cover plates having the same finis hes as 

that of other electrical plates in the room. 

2.  Electrical metallic tubing fittings:  

a.  Fittings and conduit bodies shall meet the requirem ents of UL 

514B, ANSI C80.3, and NEMA FB1. 

b.  Only steel or malleable iron materials are acceptab le. 

c.  Setscrew couplings and connectors: Use setscrews of  case-

hardened steel with hex head and cup point, to firm ly seat in 

wall of conduit for positive grounding. 

d.  Indent-type connectors or couplings are prohibited.  

e.  Die-cast or pressure-cast zinc-alloy fittings or fi ttings 

made of "pot metal" are prohibited. 

3.  Flexible steel conduit fittings: 

a.  Conform to UL 514B. Only steel or malleable iron ma terials 

are acceptable. 

b.  Clamp-type, with insulated throat. 

4.  Liquid-tight flexible metal conduit fittings: 

a.  Fittings shall meet the requirements of UL 514B and  NEMA FB1. 

b.  Only steel or malleable iron materials are acceptab le. 

c.  Fittings must incorporate a threaded grounding cone , a steel 

or plastic compression ring, and a gland for tighte ning. 

Connectors shall have insulated throats. 

5.  Direct burial plastic conduit fittings:  

a.  Fittings shall meet the requirements of UL 514C and  NEMA TC3. 

6.  Surface metal raceway fittings: As recommended by t he raceway 

manufacturer. Include couplings, offsets, elbows, e xpansion 

joints, adapters, hold-down straps, end caps, condu it entry 

fittings, accessories, and other fittings as requir ed for 

complete system. 
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7.  Expansion and deflection couplings: 

a.  Conform to UL 467 and UL 514B. 

b.  Accommodate a 0.75 in [19 mm] deflection, expansion , or 

contraction in any direction, and allow 30 degree a ngular 

deflections. 

c.  Include internal flexible metal braid, sized to gua rantee 

conduit ground continuity and a low-impedance path for fault 

currents, in accordance with UL 467 and the NEC tab les for 

equipment grounding conductors. 

d.  Jacket: Flexible, corrosion-resistant, watertight, moisture 

and heat-resistant molded rubber material with stai nless 

steel jacket clamps. 

D.  Conduit Supports: 

1.  Parts and hardware: Zinc-coat or provide equivalent  corrosion 

protection. 

2.  Individual Conduit Hangers: Designed for the purpos e, having a 

pre-assembled closure bolt and nut, and provisions for receiving 

a hanger rod. 

3.  Multiple conduit (trapeze) hangers: Not less than 1 .5 x 1.5 in 

[38 mm x 38 mm], 12-gauge steel, cold-formed, lippe d channels; 

with not less than 0.375 in [9 mm] diameter steel h anger rods. 

4.  Solid Masonry and Concrete Anchors: Self-drilling e xpansion 

shields, or machine bolt expansion. 

E.  Outlet, Junction, and Pull Boxes: 

1.  UL-50 and UL-514A. 

2.  Cast metal where required by the NEC or shown, and equipped with 

rustproof boxes. 

3.  Sheet metal boxes: Galvanized steel, except where o therwise 

shown. 

4.  Flush-mounted wall or ceiling boxes shall be instal led with 

raised covers so that the front face of raised cove r is flush 

with the wall. Surface-mounted wall or ceiling boxe s shall be 

installed with surface-style flat or raised covers.  

F.  Wireways: Equip with hinged covers, except where re movable covers are 

shown. Include couplings, offsets, elbows, expansio n joints, adapters, 

hold-down straps, end caps, and other fittings to m atch and mate with 

wireways as required for a complete system. 



VA No. 568-13-102  
  

 

26 05 33 - 9 

PART 3 - EXECUTION 

3.1  RACEWAY APPLICATION 

A.  Comply with the following indoor applications, unle ss otherwise 

indicated: 

1.  Exposed, Not Subject to Physical Damage:  EMT. MC c able (maximum 

of 6’) may be used for luminaire connection above a coustical 

ceilings. 

2.  Exposed, Not Subject to Severe Physical Damage:  EM T. 

3.  Exposed and Subject to Severe Physical Damage:  Rig id steel 

conduit (RMC).  Includes raceways in the following locations but 

is not limited to: 

a.  Loading dock. 

b.  Corridors used for traffic of mechanized carts, for klifts, 

and pallet-handling units. 

c.  Mechanical rooms. 

4.  Concealed in Ceilings and Interior Walls and Partit ions:  EMT. 

5.  Risers:  All through floor conduit risers shall be RMC. 

6.  Embedded in or below slabs:  RMC or RNC with PVC-co ated RMC 

elbows.  Change from RNC to RMC with PVC-coated RMC  elbows before 

rising above the floor. 

7.  Connection to Vibrating Equipment (Including Transf ormers and 

Hydraulic, Pneumatic, Electric Solenoid, or Motor-D riven 

Equipment):  FMC, except use LFMC in damp or wet lo cations.  

Maximum of 6’ in length unless otherwise approved. 

8.  Connections to undercabinet light fixtures:  3/8” M C cable. 

9.  Damp or Wet Locations:  Rigid steel conduit (RMC). 

10.  Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, 

Type 4X, stainless steel in damp or wet locations. 

11.  Hazardous Locations:  Comply with the NEC. 

12.  Exposed, Not Subject to Severe Physical Damage In P ool Areas:  

Galvanized RMC with stainless steel boxes and enclo sures.  

Threads shall be protected.  Where conduit is paint ed, galvanized 

EMT with compression connectors and Bell boxes and enclosures 

with weatherproof, gasketed covers.  Exposed condui t to pool 

chemical rooms shall use PVC conduit, non-metallic supports, and 

non-metallic gasketed boxes. 
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B.  Minimum Raceway Size3/4-inch (21-mm) trade size for  branch circuit 

homeruns and all exterior work unless otherwise not ed; 1/2-inch (16-

mm) for other interior work unless otherwise noted.  

C.  Raceway Fittings:  Compatible with raceways and sui table for use and 

location. 

1.  Rigid and Intermediate Steel Conduit:  Use threaded  rigid steel 

conduit fittings, unless otherwise indicated. 

2.  PVC Externally Coated, Rigid Steel Conduits:  Use o nly fittings 

listed for use with that material.  Patch and seal all joints, 

nicks, and scrapes in PVC coating after installing conduits and 

fittings.  Use sealant recommended by fitting manuf acturer. 

D.  Do not install aluminum conduits in contact with co ncrete. 

3.2  PENETRATIONS 

A.  Cutting or Holes: 

1.  Cut holes in advance where they should be placed in  the 

structural elements, such as ribs or beams. Obtain the approval 

of the Resident Engineer prior to drilling through structural 

elements. 

2.  Cut holes through concrete and masonry in new and e xisting 

structures with a diamond core drill or concrete sa w. Pneumatic 

hammers, impact electric, hand, or manual hammer-ty pe drills are 

not allowed, except where permitted by the Resident  Engineer as 

required by limited working space. 

B.  Firestop: Where conduits, wireways, and other elect rical raceways pass 

through fire partitions, fire walls, smoke partitio ns, or floors, 

install a fire stop that provides an effective barr ier against the 

spread of fire, smoke and gases as specified in Sec tion 07 84 00, 

FIRESTOPPING. 

C.  Waterproofing: At floor, exterior wall, and roof co nduit penetrations, 

completely seal clearances around the conduit and m ake watertight, as 

specified in Section 07 92 00, JOINT SEALANTS. 

3.3  INSTALLATION, GENERAL 

A.  In accordance with UL, NEC, as shown, and as specif ied herein. 

B.  Essential (Emergency) raceway systems shall be enti rely independent of 

other raceway systems, except where shown on drawin gs. 

C.  Install conduit as follows: 

1.  In complete mechanically and electrically continuou s runs before 

pulling in cables or wires. 



VA No. 568-13-102  
  

 

26 05 33 - 11 

2.  Unless otherwise indicated on the drawings or speci fied herein, 

installation of all conduits shall be concealed wit hin finished 

walls, floors, and ceilings.  

3.  Flattened, dented, or deformed conduit is not permi tted. Remove 

and replace the damaged conduits with new undamaged  material. 

4.  Assure conduit installation does not encroach into the ceiling 

height head room, walkways, or doorways. 

5.  Cut square, ream, remove burrs, and draw up tight. 

6.  Independently support conduit at 8 ft [2.4 M] on ce nters. Do not 

use other supports, i.e., suspended ceilings, suspe nded ceiling 

supporting members, lighting fixtures, conduits, me chanical 

piping, or mechanical ducts. 

7.  Support within 12 in [300 mm] of changes of directi on, and within 

12 in [300 mm] of each enclosure to which connected . 

8.  Close ends of empty conduit with plugs or caps at t he rough-in 

stage until wires are pulled in, to prevent entry o f debris. 

9.  Conduit installations under fume and vent hoods are  prohibited. 

10.  Secure conduits to cabinets, junction boxes, pull-b oxes, and 

outlet boxes with bonding type locknuts. For rigid and IMC 

conduit installations, provide a locknut on the ins ide of the 

enclosure, made up wrench tight. Do not make condui t connections 

to junction box covers. 

11.  Conduit bodies shall only be used for changes in di rection, and 

shall not contain splices. 

D.  Keep raceways at least 6 inches (150 mm) away from parallel runs of 

flues and steam or hot-water pipes.  Install horizo ntal raceway runs 

above water and steam piping. 

E.  Complete raceway installation before starting condu ctor installation. 

F.  Protect stub-ups from damage where conduits rise th rough floor slabs.  

Arrange stub-ups so curved portions of bends are no t visible above the 

finished slab. 

G.  Stub-up Connections:  Extend conduits through concr ete floor for 

connection to freestanding equipment.  Install with  an adjustable top 

or coupling threaded inside for plugs set flush wit h finished floor.  

Extend conductors to equipment with rigid steel con duit; FMC may be 

used 6 inches (150 mm) above the floor.  Install sc rewdriver-operated, 

threaded plugs flush with floor for future equipmen t connections. 
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H.  Mounting Heights:  Install equipment and devices at  heights indicated 

on Electrical Symbols & Abbreviations sheet, unless  noted otherwise. 

I.  Install interconnecting conduit and wiring between devices and 

equipment to complete equipment wiring requirements . 

J.  Conduit and Cabling:  Install level, plumb, and par allel and 

perpendicular to other building systems and compone nts, unless 

otherwise indicated. 

K.  Install no more than the equivalent of four 90-degr ee bends in any 

conduit run for power cabling.  

L.  Install no more than the equivalent of two 90-degre e bends in any 

conduit run for power cabling.  

M.  Conduit Bends: 

1.  Make bends with standard conduit bending machines. 

2.  Conduit hickey may be used for slight offsets and f or 

straightening stubbed out conduits. 

3.  Bending of conduits with a pipe tee or vise is proh ibited. 

N.  Conceal conduit and EMT within finished walls, ceil ings, and floors, 

unless otherwise indicated. 

O.  Raceways Embedded in Slabs: 

1.  Run conduit larger than 1-inch (27-mm) trade size, parallel or at 

right angles to main reinforcement.  Where at right  angles to 

reinforcement, place conduit close to slab support.  

2.  Arrange raceways to cross building expansion joints  at right 

angles with expansion fittings. 

3.  Change from ENT to RNC, Type EPC-40-PVC, to rigid s teel conduit, 

or IMC before rising above the floor.  Use RMC elbo ws. 

P.  Threaded Conduit Joints, Exposed to Wet, Damp, Corr osive, or Outdoor 

Conditions:  Apply listed compound to threads of ra ceway and fittings 

before making up joints.  Follow compound manufactu rer's written 

instructions. 

Q.  Terminations: 

1.  Where raceways are terminated with locknuts and bus hings, align 

raceways to enter squarely and install locknuts wit h dished part 

against box.  Use two locknuts, one inside and one outside box. 
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2.  Where raceways are terminated with threaded hubs, s crew raceways 

or fittings tightly into hub so end bears against w ire protection 

shoulder.  Where chase nipples are used, align race ways so 

coupling is square to box; tighten chase nipple so no threads are 

exposed. 

R.  Install pull wires in empty raceways.  Use polyprop ylene or 

monofilament plastic line with not less than 200-lb  (90-kg) tensile 

strength.  Leave at least 12 inches (300 mm) of sla ck at each end of 

pull wire. 

S.  Sleeves/Seals: 

1.  Comply with 26 05 11, REQUIREMENTS FOR ELECTRICAL I NSTALLATIONS 

requirements 

2.  Install raceway sealing fittings at suitable, appro ved, and 

accessible locations and fill them with listed seal ing compound.  

For concealed raceways, install each fitting in a f lush steel box 

with a blank cover plate having a finish similar to  that of 

adjacent plates or surfaces.  Install raceway seali ng fittings at 

the following points: 

3.  Where conduits pass from warm to cold locations, su ch as 

boundaries of refrigerated spaces (coolers and free zers). 

4.  Where otherwise required by NFPA 70. 

T.  Expansion Joints: 

1.  Conduits 3 inches and larger, rigidly secured to bu ilding 

construction on opposite sides of a building expans ion joint, 

shall be provided with expansion and deflection cou plings.  The 

couplings shall be installed in accordance with the  

manufacturer's recommendations. 

2.  Conduits smaller than 3 inches shall be provided wi th junction 

boxes on both sides of the expansion joint, and con nected by 

15 inches of slack flexible conduit.  Flexible cond uit shall have 

a copper green ground bonding jumper installed.  In  lieu of this 

flexible conduit, expansion and def-lection couplin gs as 

specified above may be installed. 

3.  An expansion fitting is required to compensate for thermal 

expansion and contraction for RNC where the length of the raceway 

change is expected to be 1/4 in. or greater in a st raight run 

between securely mounted items such as boxes, cabin ets, elbows, or 

other conduit terminations per NEC 352.44. 
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U.  Flexible Conduit Connections:  Use maximum of 72 in ches (1830 mm) of 

flexible conduit for recessed and semirecessed ligh ting fixtures 

equipment subject to vibration, noise transmission,  or movement; and 

for transformers and motors.  Flex shall be support ed per NEC.  Flex 

to light fixtures shall not rest on ceiling grid. 

1.  Use LFMC in damp or wet locations subject to severe  physical 

damage. 

2.  Use LFMC or LFNC in damp or wet locations not subje ct to severe 

physical damage. 

V.  Recessed Boxes in Masonry Walls:  Saw-cut opening f or box in center of 

cell of masonry masonry block, and install box flus h with surface of 

wall. Boxes shall rest on block not on mortar.  Do not install boxes 

in corner of block. 

W. Set floor boxes and poke thru assemblies’ level.  T rim after 

installation to fit flush with finished floor surfa ce. 

X.  Layout and Homeruns: 

1.  Install conduit with wiring, including homeruns, as  shown on 

drawings. 

2.  Deviations: Make only where necessary to avoid inte rferences and 

only after drawings showing the proposed deviations  have been 

submitted approved by the Resident Engineer. 

3.4  HAZARDOUS LOCATIONS 

A.  Use rigid steel conduit only, notwithstanding requi rements otherwise 

specified in this or other sections of these specif ications. 

B.  Install UL approved sealing fittings that prevent p assage of explosive 

vapors in hazardous areas equipped with explosion-p roof lighting 

fixtures, switches, and receptacles, as required by  the NEC. 

3.5  WET OR DAMP LOCATIONS 

A.  Unless otherwise shown, use conduits of rigid steel  or IMC. 

B.  Provide sealing fittings to prevent passage of wate r vapor where 

conduits pass from warm to cold locations, i.e., re frigerated spaces, 

constant-temperature rooms, air-conditioned spaces,  building exterior 

walls, roofs, or similar spaces. 

C.  Unless otherwise shown, use rigid steel or IMC cond uit within 5 ft 

[1.5 M] of the exterior and below concrete building  slabs in contact 

with soil, gravel, or vapor barriers. Conduit shall  be half-lapped 

with 10 mil PVC tape before installation. After ins tallation, 

completely recoat or retape any damaged areas of co ating. 
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3.6  MOTORS AND VIBRATING EQUIPMENT 

A.  Use flexible metal conduit for connections to motor s and other 

electrical equipment subject to movement, vibration , misalignment, 

cramped quarters, or noise transmission.  

B.  Use liquid-tight flexible metal conduit for install ation in exterior 

locations, moisture or humidity laden atmosphere, c orrosive 

atmosphere, water or spray wash-down operations, in side airstream of 

HVAC units, and locations subject to seepage or dri pping of oil, 

grease, or water. Provide a green equipment groundi ng conductor with 

flexible metal conduit. 

3.7  EXPANSION JOINTS 

A.  Conduits 3 in [75 mm] and larger that are secured t o the building 

structure on opposite sides of a building expansion  joint require 

expansion and deflection couplings. Install the cou plings in 

accordance with the manufacturer's recommendations.  

B.  Provide conduits smaller than 3 in [75 mm] with jun ction boxes on both 

sides of the expansion joint. Connect conduits to j unction boxes with 

sufficient slack of flexible conduit to produce 5 i n [125 mm] vertical 

drop midway between the ends. Flexible conduit shal l have a bonding 

jumper installed. In lieu of this flexible conduit,  expansion and 

deflection couplings as specified above for conduit s 15 in [375 mm] 

and larger are acceptable. 

C.  Install expansion and deflection couplings where sh own. 

3.8  CONDUIT SUPPORTS, INSTALLATION  

A.  Safe working load shall not exceed one-quarter of p roof test load of 

fastening devices. 

B.  Use pipe straps or individual conduit hangers for s upporting 

individual conduits. 

C.  Support multiple conduit runs with trapeze hangers.  Use trapeze 

hangers that are designed to support a load equal t o or greater than 

the sum of the weights of the conduits, wires, hang er itself, and 200 

lbs [90 kg]. Attach each conduit with U-bolts or ot her approved 

fasteners. 

D.  Support conduit independently of junction boxes, pu ll-boxes, fixtures, 

suspended ceiling T-bars, angle supports, and simil ar items. 

E.  Fasteners and Supports in Solid Masonry and Concret e: 

1.  New Construction: Use steel or malleable iron concr ete inserts 

set in place prior to placing the concrete. 
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2.  Existing Construction: 

a.  Steel expansion anchors not less than 0.25 in [6 mm ] bolt 

size and not less than 1.125 in [28 mm] embedment. 

b.  Power set fasteners not less than 0.25 in [6 mm] di ameter 

with depth of penetration not less than 3 in [75 mm ]. 

c.  Use vibration and shock-resistant anchors and faste ners for 

attaching to concrete ceilings. 

F.  Hollow Masonry: Toggle bolts.  

G.  Bolts supported only by plaster or gypsum wallboard  are not 

acceptable. 

H.  Metal Structures: Use machine screw fasteners or ot her devices 

specifically designed and approved for the applicat ion. 

I.  Attachment by wood plugs, rawl plug, plastic, lead or soft metal 

anchors, or wood blocking and bolts supported only by plaster is 

prohibited. 

J.  Chain, wire, or perforated strap shall not be used to support or 

fasten conduit. 

K.  Spring steel type supports or fasteners are prohibi ted for all uses 

except horizontal and vertical supports/fasteners w ithin walls. 

L.  Vertical Supports: Vertical conduit runs shall have  riser clamps and 

supports in accordance with the NEC and as shown. P rovide supports for 

cable and wire with fittings that include internal wedges and 

retaining collars. 

3.9  BOX INSTALLATION  

A.   Boxes for Concealed Conduits: 

1.  Flush-mounted. 

2.  Provide raised covers for boxes to suit the wall or  ceiling, 

construction, and finish. 

B.  In addition to boxes shown, install additional boxe s where needed to 

prevent damage to cables and wires during pulling-i n operations.  

C.  Remove only knockouts as required and plug unused o penings. Use 

threaded plugs for cast metal boxes and snap-in met al covers for sheet 

metal boxes. 

D.  Outlet boxes mounted back-to-back in the same wall are prohibited. A 

minimum 24 in [600 mm] center-to-center lateral spa cing shall be 

maintained between boxes.  



VA No. 568-13-102  
  

 

26 05 33 - 17 

E.  Minimum size of outlet boxes for ground fault inter rupter (GFI) 

receptacles is 4 in [100 mm] square x 2.125 in [55 mm] deep, with 

device covers for the wall material and thickness i nvolved. 

F.  Stencil or install phenolic nameplates on covers of  the boxes 

identified on riser diagrams; for example "SIG-FA J B No. 1."  

G.  On all branch circuit junction box covers, identify  the circuits with 

black marker. 

H.  Do not install backboxes in fully grouted cells of masonry walls. 

I.  Outlet boxes shall not be set back more than 1/4" f rom finished wall.  

Devices shall be rigidly supported to the box (not the wall) at the 

surface of the wall. 

3.10  PROTECTION 

A.  Provide final protection and maintain conditions th at ensure coatings, 

finishes, and cabinets are without damage or deteri oration at time of 

Substantial Completion. 

1.  Repair damage to galvanized finishes with zinc-rich  paint 

recommended by manufacturer. 

2.  Repair damage to PVC or paint finishes with matchin g touchup 

coating recommended by manufacturer. 

 

- - - E N D - - - 
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SECTION 26 05 73 

SELECTIVE COORDINATION ANALYSIS 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  The Contractor shall provide protective device sele ctive coordination 

analysis studies as prepared by the equipment manuf acturer. 

1.  Protective device selective coordination study and review to help 

ensure proper electrical system reliability.  

B.  Protective devices shall be set based on results of  the protective 

device selective coordination study. 

C.  The study shall present a well-coordinated time-cur rent analysis of 

each overcurrent protective device from the UPS and  Inverter/Rectifier 

Systems up to the utility source, the on-site gener ator source, and 

the Generator Distribution Panel. 

1.2  RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B.  Section 26 24 16, PANELBOARDS: Low-voltage panelboa rds. 

C.  Section 26 33 53, STATIC UNINTERRUPTABLE POWER SUPP LY: UPS systems.  

D.  Section 26 33 55, RECTIFIER SYSTEMS: Rectifier syst ems. 

1.3  SUMMARY 

A.  Section Includes 

1.  Selective Coordination Study 

1.4  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  The study shall be prepared by the equipment manufa cturer. 

C.  The studies shall be in conformance with the NFPA a nd ANSI Standards, 

and IEEE recommended practices detailed in this sec tion.  No 

substitutions in study methods or software conforma nce will be 

allowed. 

D.  Studies shall use computer programs that are distri buted nationally 

and are in wide use.  Software algorithms shall com ply with 

requirements of standards and guides specified in t his Section.  

Manual calculations are not acceptable. 
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E.  Selective Coordination Study Specialist Qualificati ons:  An entity 

experienced in the application of computer software  used for studies, 

having performed successful studies of similar magn itude on electrical 

distribution systems using similar devices. 

1.  Professional engineer, licensed in the state where Project is 

located, shall be responsible for the study.  All e lements of the 

study shall be performed under the direct supervisi on and control 

of engineer. 

F.  Comply with IEEE 242 for short-circuit currents and  coordination time 

intervals. 

G.  Comply with IEEE 399 for general study procedures. 

1.5  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

B.  Product Data:  For computer software program to be used for studies, 

including proof of compliance with IEEE 399, NFPA 7 0E, and IEEE 1584. 

C.  Provide preliminary studies and associated recommen dations, prior to 

submitting associated electrical equipment shop dra wings.  Indicate 

where equipment AIC ratings or overcurrent protecti on device settings 

are recommended to change due to the preliminary st udies.  Provide one 

(1) printed copy (hardcopy) of the completed study report, in addition 

to one (1) digital copy in Adobe Acrobat (pdf) form at. 

D.  Final Study Submittals:  The following submittals s hall be made after 

all final field feeder sizes and lengths have been incorporated into 

the study and the approval process for system prote ctive devices has 

been completed.   

1.  Coordination-study input data, including completed computer 

program input data sheets. 

2.  Study and Equipment Evaluation Reports. 

3.  Selective Coordination-Study Report. 

1.6  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only.  

B.  Institute of Electrical and Electronics Engineers ( IEEE):  

1.  242-01 Protection and Coordination of Industrial an d Commercial 

Power Systems. 
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2.  399-97 Industrial and Commercial Power Systems Anal ysis 

1.7  STUDY REQUIREMENTS 

A.  The study shall include one line diagram, short-cir cuit and ground 

fault analysis, and protective coordination plots f or all overcurrent 

protective devices. 

B.  One Line Diagram: 

1.  Show all electrical equipment and wiring to be prot ected by the 

overcurrent devices.  

2.  Show the following specific information: 

a.  Calculated fault impedance, X/R ratios, and short-c ircuit 

values at each feeder and branch circuit bus. 

b.  Relay, circuit breaker, and fuse ratings. 

c.  Generator kW/kVA and transformer kVA and voltage ra tings, 

percent impedance, X/R ratios, and wiring connectio ns. 

d.  Voltage at each bus. 

e.  Identification of each bus, matching the identifica tion on 

the drawings. 

f.  Conduit, conductor, and busway material, size, leng th, and 

X/R ratios. 

C.  Coordination Curves: 

1.  Prepare the coordination curves to determine the re quired 

settings of overcurrent protective devices to demon strate 

selective coordination. Graphically illustrate that  adequate time 

separation exists between devices, including the ut ility company 

upstream device if applicable.  Plot the specific t ime-current 

characteristics of each overcurrent protective devi ce in such a 

manner that all devices are clearly depicted. 

2.  The following specific information shall also be sh own on the 

coordination curves: 

a.  Device identification. 

b.  Potential transformer and current transformer ratio s. 

c.  Three-phase and single-phase ANSI damage points or curves for 

each cable, transformer, or generator. 

d.  Applicable circuit breaker or protective relay char acteristic 

curves. 

e.  No-damage, melting, and clearing curves for fuses. 

f.  Transformer in-rush points. 
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3.  Develop a table to summarize the settings selected for the 

overcurrent protective devices. Include the followi ng in the 

table: 

a.  Device identification. 

b.  Protective relay or circuit breaker potential and c urrent 

transformer ratios, sensor rating, and available an d 

suggested pickup and delay settings for each availa ble trip 

characteristic. 

c.  Fuse rating and type. 

1.8  ANALYSIS 

A.  Analyze the short-circuit calculations, and highlig ht any equipment 

determined to be underrated as specified.  Propose solutions to 

effectively protect the underrated equipment.  

1.9  ADJUSTMENTS, SETTINGS, AND MODIFICATIONS  

A.  Final field settings and minor modifications of the  overcurrent 

protective devices shall be made to conform with th e study, without 

additional cost to the Government. 

PART 2 - PRODUCTS 

A.  Comply with NFPA 70 and 29 CFR 1910.145. 

B.  Arc Flash Self-Adhesive Warning Labels:  Factory-pr inted, multicolor, 

pressure-sensitive adhesive labels, configured for display on front 

cover, door, or other access to equipment unless ot herwise indicated. 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A.  Verify identity of each item before installing iden tification 

products. 

B.  Location:  Install identification materials and dev ices at locations 

for most convenient viewing without interference wi th operation and 

maintenance of equipment. 

C.  Apply identification devices to surfaces that requi re finish after 

completing finish work. 

D.  Self-Adhesive Identification Products:  Clean surfa ces before 

application, using materials and methods recommende d by manufacturer 

of identification device. 

---END--- 
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SECTION 26 24 16 

PANELBOARDS 

PART 1 - GENERAL  

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , and connection of 

panelboards. 

1.2  RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26. 

B.  Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Low-voltage conductors.  

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground fault currents. 

D.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits.  

E.  Section 26 05 73, SELECTIVE COORDINATION ANLYSIS: C oordination study 

and Arc Flash Hazard calculations for a coordinated  and appropriately 

labeled electrical system. 

F.  Section 26 43 13, SURGE PROTECTIVE DEVICES: Surge p rotective devices 

integral to panelboards. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B.  International Code Council (ICC): 

1.  IBC-12 International Building Code 

C.  National Electrical Manufacturers Association (NEMA ):  

1.  PB 1-11 Panelboards  

D.  250-08 Enclosures for Electrical Equipment (1,000V Maximum) 

E.  National Fire Protection Association (NFPA):  

1.  70-11 National Electrical Code (NEC) 

2.  70E-12 Standard for Electrical Safety in the Workpl ace 

F.  Underwriters Laboratories, Inc. (UL):  

1.  50-95 Enclosures for Electrical Equipment  

2.  67-09 Panelboards 

3.  489-09 Molded Case Circuit Breakers and Circuit Bre aker 

Enclosures. 
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1.4  SUMMARY 

A.  Section Includes: 

1.  Panelboards. 

2.  Surge Protection Device (Defined in Section 264313)  

3.  Studies (defined in Section 26 05 73): 

a.  Coordination Study 

b.  Arc Flash Study 

1.5  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  Source Limitations:  Obtain panelboards, overcurren t protective 

devices, components, and accessories from single so urce from single 

manufacturer. 

1.6  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings: 

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Include electrical ratings, dimensions, mounting de tails, 

materials, required clearances, terminations, weigh t, circuit 

breakers, wiring and connection diagrams, accessori es, and 

nameplate data. 

2.  Manuals:  

a.  Submit, simultaneously with the shop drawings, comp lete 

maintenance and operating manuals including technic al data 

sheets, wiring diagrams, and information for orderi ng circuit 

breakers and replacement parts. 

1)  Include schematic diagrams, with all terminals 

identified, matching terminal identification in the  

panelboards. 

2)  Include information for testing, repair, 

troubleshooting, assembly, and disassembly. 

b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3.  Certifications: Two weeks prior to final inspection , submit the 

following.  
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a.  Certification by the manufacturer that the panelboa rds 

conform to the requirements of the drawings and 

specifications. 

b.  Certification by the Contractor that the panelboard s have 

been properly installed, adjusted, and tested. 

1.7  DELIVERY, STORAGE, AND HANDLING 

A.  Remove loose packing and flammable materials from i nside panelboards, 

store and install per manufacturer’s and industry s tandards. 

B.  Handle and prepare panelboards for installation acc ording to 

NEMA PB 1. 

1.8  COORDINATION 

A.  Coordinate layout and installation of panelboards a nd components with 

other construction that penetrates walls or is supp orted by them, 

including electrical and other types of equipment, raceways, piping, 

encumbrances to workspace clearance requirements, a nd adjacent 

surfaces.  Maintain required workspace clearances a nd required 

clearances for equipment access doors and panels. 

1.9  EXTRA MATERIALS 

A.  Furnish extra materials that match products install ed and that are 

packaged with protective covering for storage and i dentified with 

labels describing contents. 

1.  Keys:  Six spares for each type of panelboard cabin et lock. 

PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A.  Panelboards 

1.  Manufacturers:  Subject to compliance with requirem ents, provide 

products by one of the following: 

a.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.  

b.  General Electric Company; GE Consumer & Industrial - 

Electrical Distribution. 

c.  Siemens Energy & Automation, Inc. 

d.  Square D; a brand of Schneider Electric. 

2.2  GENERAL REQUIREMENTS 

A.  Panelboards shall be in accordance with NEC, NEMA, UL, as specified, 

and as shown on the drawings.  
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B.  Panelboards shall have main breaker or main lugs, b us size, voltage, 

phases, number of circuit breaker mounting spaces, top or bottom feed, 

flush or surface mounting, branch circuit breakers,  and accessories as 

shown on the drawings. 

C.  Panelboards shall be completely factory-assembled w ith molded case 

circuit breakers and integral accessories as shown on the drawings or 

specified herein.  

D.  Phase, Neutral, and Ground Buses: 

1.  Material:  Hard-drawn copper, 98 percent conductivi ty. 

2.  Equipment Ground Bus:  Adequate for feeder and bran ch-circuit 

equipment grounding conductors; bonded to box. 

3.  Isolated Ground Bus:  Adequate for branch-circuit i solated ground 

conductors; insulated from box. 

4.  Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of 

phase bus and UL listed as suitable for nonlinear l oads. 

5.  Split Bus:  Vertical buses divided into individual vertical 

sections. 

6.  All space provisions and unused space to be fully p repared for 

future circuit breakers including mounting kits. 

7.  Non-reduced size copper bus bars, rigidly supported  on molded 

insulators, and fabricated for bolt-on type circuit  breakers. 

8.  Bus bar connections to the branch circuit breakers shall be the 

“distributed phase” or “phase sequence” type.  

9.  Neutral bus shall be rated as noted on the panel sc hedules, 

mounted on insulated supports.  

E.  Mechanical lugs furnished with panelboards shall be  cast, stamped, or 

machined metal alloys listed for use with the condu ctors to which they 

will be connected. 

F.  Grounding bus bar shall be equipped with screws or lugs for the 

connection of equipment grounding conductors.  

G.  Bus bars shall be braced for the available short-ci rcuit current as 

shown on the drawings, but not be less than 10,000 A symmetrical for 

120/208 V and 120/240 V panelboards, and 14,000 A s ymmetrical for 

277/480 V panelboards. 
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H.  In two-section panelboards, the main bus in each se ction shall be full 

size. The first section shall be furnished with sub feed lugs on the 

line side of main lugs only, or through-feed lugs f or main breaker 

type panelboards, and have field-installed cable co nnections to the 

second section as shown on the drawings. Panelboard  sections with 

tapped bus or crossover bus are not acceptable. 

I.  Series-rated panelboards are not permitted. 

2.3  ENCLOSURES AND TRIMS 

A.  Enclosures: 

1.  Provide galvanized steel enclosures, with NEMA rati ng as shown on 

the drawings or as required for the environmental c onditions in 

which installed.  

2.  Enclosures shall not have ventilating openings. 

3.  Enclosures may be of one-piece formed steel or of f ormed sheet 

steel with end and side panels welded, riveted, or bolted as 

required. 

4.  Provide manufacturer’s standard option for prepunch ed knockouts 

on top and bottom endwalls. 

5.  Include removable inner dead front cover, independe nt of the 

panelboard cover. 

6.  Directory Card:  Inside panelboard door, mounted in  metal frame 

with transparent protective cover. 

B.  Trims: 

1.  Hinged “door-in-door” type. 

2.  Interior hinged door with hand-operated latch or la tches, as 

required to provide access only to circuit breaker operating 

handles, not to energized parts. 

3.  Outer hinged door shall be securely mounted to the panelboard 

enclosure with factory bolts, screws, clips, or oth er fasteners, 

requiring a key or tool for entry. Hand-operated la tches are not 

acceptable. 

4.  Inner and outer doors shall open left to right. 

5.  Trims shall be flush or surface type as shown on th e drawings.  

2.4  MOLDED CASE CIRCUIT BREAKERS  

A.  Circuit breakers shall be per UL, NEC, as shown on the drawings, and 

as specified.  

B.  Circuit breakers shall be bolt-on type. 
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C.  Circuit breakers shall have minimum interrupting ra ting as required to 

withstand the available fault current, but not less  than:   

1.  120/208 V Panelboard: 10,000 A symmetrical. 

2.  120/240 V Panelboard: 10,000 A symmetrical. 

3.  277/480 V Panelboard: 14,000 A symmetrical. 

D.  Circuit breakers shall have automatic, trip free, n on-adjustable, 

inverse time, and instantaneous magnetic trips for less than 400 A 

frame. Circuit breakers with 400 A frames and above  shall have 

magnetic trip, adjustable from 5x to 10x. Breaker t rip setting shall 

be set in the field, based on the approved protecti ve device study as 

specified in Section 26 05 73, Overcurrent Protecti ve Device 

Coordination Study 

E.  Circuit breaker features shall be as follows: 

1.  A rugged, integral housing of molded insulating mat erial.  

2.  Silver alloy contacts. 

3.  Arc quenchers and phase barriers for each pole. 

4.  Quick-make, quick-break, operating mechanisms. 

5.  A trip element for each pole, thermal magnetic type  with long 

time delay and instantaneous characteristics, a com mon trip bar 

for all poles and a single operator. 

6.  Electrically and mechanically trip free. 

7.  An operating handle which indicates closed, tripped , and open 

positions. 

8.  An overload on one pole of a multi-pole breaker sha ll 

automatically cause all the poles of the breaker to  open. 

9.  Ground fault current interrupting breakers, shunt t rip breakers, 

lighting control breakers (including accessories to  switch line 

currents), or other accessory devices or functions shall be 

provided where shown on the drawings.  

10.  For circuit breakers being added to existing panelb oards, 

coordinate the breaker type with existing panelboar ds. Modify the 

panel directory accordingly.  

2.5  SURGE PROTECTIVE DEVICES  

A.  Where shown on the drawings, furnish panelboards wi th integral surge 

protective devices. Refer to Section 26 43 13, SURG E PROTECTIVE 

DEVICES. 
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2.6  INSTRUMENTATION 

A.  Instrument Transformers: IEEE C57.13, NEMA EI 21.1,  and the following: 

1.  Current Transformers: IEEE C57.13; 5 A, 60 Hz, seco ndary; wound 

type; single secondary winding and secondary shorti ng device.  

Burden and accuracy shall be consistent with connec ted metering 

and relay devices. 

2.  Control-Power Transformers:  Dry type, mounted in s eparate 

compartments for units larger than 3 kVA. Sized by supplying 

manufacturer, accommodating for a 20% future load c apacity 

increase. 

B.  Multifunction Digital-Metering Monitor:  Microproce ssor-based unit 

suitable for three- or four-wire systems and with t he following 

features: 

1.  Switch-selectable digital display of the following values with 

maximum accuracy tolerances as indicated: 

a.  Phase Currents, Each Phase:  Plus or minus 1 percen t. 

b.  Phase-to-Phase Voltages, Three Phase:  Plus or minu s 1 

percent. 

c.  Phase-to-Neutral Voltages, Three Phase:  Plus or mi nus 1 

percent. 

d.  Megawatts:  Plus or minus 2 percent. 

e.  Megavars:  Plus or minus 2 percent. 

f.  Power Factor:  Plus or minus 2 percent. 

g.  Frequency:  Plus or minus 0.5 percent. 

h.  Accumulated Energy, Megawatt Hours:  Plus or minus 2 percent; 

accumulated values unaffected by power outages up t o 72 

hours. 

i.  Contact devices to operate remote impulse-totalizin g demand 

meter. 

2.  Mounting:  Display and control unit flush or semifl ush mounted in 

instrument compartment door. 

C.  Main Circuit Breakers– Provide power meter and circ uit monitor on each 

main circuit breaker per the Multifunction Digital- Metering Monitor 

above.  Provide Ethernet connection capability. 
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D.  Branch Circuit Breakers – Provide electronic trip c ircuit breakers 

with integral circuit/power metering and circuit mo nitors.  

Instrumentation shall be equipped with up to date M ODBUS or MODBUS/RTU 

communication protocol output.  Instrumentation for  each individual 

branch breaker shall be internally wired to provide  branch breaker 

power monitoring information to web enabled power m anagement system, 

via Ethernet connection. 

E.  Power Distribution Equipment power metering shall b e web-enabled, 

suitable for direct connection to the customer’s BA S, Ethernet Local 

Area Network (LAN), and/or intranet. 

2.7  CONTROL POWER 

A.  Control Circuits Options:   

1.  Unless specifically noted in other portions of the contract 

documents, the following control circuits can be ut ilized. This 

contractor shall coordinate with the Division 23 co ntractor for 

interfaces and make decisions prior to shop drawing  submittal on 

what control circuit interface will be provided. 

a.  24Vac/24Vdc 

2.8  ACCESSORY COMPONENTS AND FEATURES 

A.  Accessory Set:  Include tools and miscellaneous ite ms required for 

overcurrent protective device test, inspection, mai ntenance, and 

operation. 

B.  Portable Test Set:  For testing functions of solid- state trip devices 

without removing from panelboard.  Include relay an d meter test plugs 

suitable for testing panelboard meters and switchbo ard class relays. 

PART 3 - EXECUTION  

3.1  EXAMINATION 

A.  Receive, inspect, handle, and store panelboards acc ording to 

NEMA PB 1.1. 

B.  Examine panelboards before installation.  Reject pa nelboards that are 

damaged or rusted or have been subjected to water s aturation. 

C.  Examine elements and surfaces to receive panelboard s for compliance 

with installation tolerances and other conditions a ffecting 

performance of the Work. 

D.  Proceed with installation only after unsatisfactory  conditions have 

been corrected. 
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3.2  INSTALLATION  

A.  Installation shall be in accordance with the manufa cturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B.  Install panelboards and accessories according to  N EMA PB 1.1. 

C.  Locate panelboards so that the present and future c onduits can be 

conveniently connected.  

D.  Install a printed schedule of circuits in each pane lboard after 

approval by the Resident Engineer.  Schedules shall  reflect final load 

descriptions, room numbers, and room names connecte d to each circuit 

breaker.  Schedules shall be printed on the panelbo ard directory cards 

and be installed in the appropriate panelboards 

E.  Mount panelboards such that the maximum height of t he top circuit 

breaker above the finished floor shall not exceed 1 980 mm (78 inches).  

F.  Mount panelboard cabinet plumb and rigid without di stortion of box.  

Mount recessed panelboards with fronts uniformly fl ush with wall 

finish and mating with back box. 

G.  Provide blank cover for each unused circuit breaker  mounting space. 

H.  Rust and scale shall be removed from the inside of existing enclosures 

where new interior components are to be installed. Paint inside of 

enclosures with rust-preventive paint before the ne w interior 

components are installed. Provide new trim. Trim sh all fit tight to 

the enclosure. 

I.  Install overcurrent protective devices and controll ers not already 

factory installed. 

J.  General Overcurrent Protective Device application ( refer to drawings 

for deviation from these standards): 

1.  MCCB Thermal Magnetic breakers for sizes 15A up to 400A. 

2.  MCCB Thermal Magnetic breakers with adjustable trip  setting for 

sizes 400 up to 800A. 

3.   MCCB with Electronic Trip Cicuit for sizes 800A an d above. 

4.  Set field-adjustable switches and circuit-breaker t rip ranges  as 

recommended by the submitted coordination study. 

K.  Install filler plates in unused spaces. 

L.  Stub six four 1-inch (27-GRC) empty conduits from p anelboard into 

accessible ceiling space or space designated to be ceiling space in 

the future.  Stub four 1-inch (27-GRC) empty condui ts into raised 

floor space or below slab not on grade. 
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M.  Arrange conductors in gutters into groups and bundl e and wrap with 

wire ties after completing load balancing. 

3.3  IDENTIFICATION 

A.  Identify field-installed conductors, interconnectin g wiring, and 

components; provide warning signs. 

B.  Create a directory to indicate installed circuit lo ads  after balancing 

panelboard loads; incorporate Owner's final room de signations.  Obtain 

approval before installing.  Use a computer or type writer to create 

directory; handwritten directories are not acceptab le. 

C.  Provide label on each panelboard indicating where t here source of 

supply is located, per the NEC.   

3.4  Acceptance Checks and Tests   

A.  Perform in accordance with the manufacturer's recom mendations. In 

addition, include the following: 

1.  Visual Inspection and Tests: 

a.  Compare equipment nameplate data with specification s and 

approved shop drawings. 

b.  Inspect physical, electrical, and mechanical condit ion. 

c.  Verify appropriate anchorage and required area clea rances. 

d.  Verify that circuit breaker sizes and types corresp ond to 

approved shop drawings. 

e.  To verify tightness of accessible bolted electrical  

connections, use the calibrated torque-wrench metho d or 

perform thermographic survey after energization. 

f.  Vacuum-clean enclosure interior.  Clean enclosure e xterior. 

2.  Test insulation resistance for each panelboard bus,  component, 

connecting supply, feeder, and control circuit. 

3.  Test continuity of each circuit. 

B.  Tests and Inspections: 

1.  Perform each visual and mechanical inspection and e lectrical test 

stated in NETA Acceptance Testing Specification.  C ertify 

compliance with test parameters. 

2.  Correct malfunctioning units on-site, where possibl e, and retest 

to demonstrate compliance; otherwise, replace with new units and 

retest. 

3.  Perform the following infrared scan tests and inspe ctions and 

prepare reports: 
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a.  Initial Infrared Scanning:  After Substantial Compl etion, but 

not more than 60 days after Final Acceptance, perfo rm an 

infrared scan of each panelboard.  Remove front pan els so 

joints and connections are accessible to portable s canner. 

b.  Follow-up Infrared Scanning:  Perform an additional  follow-up 

infrared scan of each panelboard 11 months after da te of 

Substantial Completion. 

c.  Instruments and Equipment: 

1)  Use an infrared scanning device designed to measure  

temperature or to detect significant deviations fro m 

normal values.  Provide calibration record for devi ce. 

C.  Panelboards will be considered defective if they do  not pass tests and 

inspections. 

D.  Prepare test and inspection reports, including a ce rtified report that 

identifies panelboards included and that describes scanning results.  

Include notation of deficiencies detected, remedial  action taken, and 

observations after remedial action. 

E.  Engineer’s Observations:  This Contractor shall ope n/remove panel 

covers for observation of panels by Engineer. 

3.5  ADJUSTING 

A.  Adjust moving parts and operable component to funct ion smoothly, and 

lubricate as recommended by manufacturer. 

B.  Set field-adjustable circuit-breaker trip ranges as  specified in 

section 26 05 73, SELECTIVE COORDINATION ANALYSIS. 

C.  Load Balancing:  After Substantial Completion, but not more than 60 

days after Final Acceptance, measure load balancing  and make circuit 

changes. 

1.  Measure as directed during period of normal system loading. 

2.  Perform load-balancing circuit changes outside norm al 

occupancy/working schedule of the facility and at t ime directed.  

Avoid disrupting critical 24-hour services such as fax machines 

and on-line data processing, computing, transmittin g, and 

receiving equipment. 

3.  After circuit changes, recheck loads during normal load period.  

Record all load readings before and after changes a nd submit test 

records. 
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4.  Tolerance:  Difference exceeding 20 percent between  phase loads, 

within a panelboard, is not acceptable.  Rebalance and recheck as 

necessary to meet this minimum requirement. 

3.6  Follow-Up Verification 

A.  Upon completion of acceptance checks, settings, and  tests, the 

Contractor shall demonstrate that the panelboards a re in good 

operating condition and properly performing the int ended function. 

3.7  DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, oper ate, and maintain 

switchboards, overcurrent protective devices, instr umentation, and 

accessories, and to use and reprogram microprocesso r-based trip, 

monitoring, and communication units. Provide minimu m (1) 2 hour 

training session with Owner’s selected personnel. 

 

---END--- 
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SECTION 26 27 26 

WIRING DEVICES 

PART 1 - GENERAL  

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , connection, and 

testing of wiring devices. 

1.2  RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

B.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit 

and boxes.  

C.  Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Cables and wiring. 

D.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements and errata) form a part of this specifi cation to the 

extent referenced. Publications are referenced in t he text by basic 

designation only. 

B.  National Fire Protection Association (NFPA): 

1.  70-11 National Electrical Code (NEC) 

2.  99-12 Health Care Facilities 

C.  National Electrical Manufacturers Association (NEMA ): 

1.  WD 1-10 General Color Requirements for Wiring Devic es 

2.  WD 6-08  Wiring Devices – Dimensional Specification s 

D.  Underwriter’s Laboratories, Inc. (UL): 

1.  5-11  Surface Metal Raceways and Fittings 

2.  20-10  General-Use Snap Switches 

3.  231-07 Power Outlets 

4.  467-07 Grounding and Bonding Equipment 

5.  498-07 Attachment Plugs and Receptacles 

6.  943-11 Ground-Fault Circuit-Interrupters  

7.  1449-07 Surge Protective Devices 

8.  1472-96 Solid State Dimming Controls 
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1.4  SUMMARY 

A.  This Section includes the following: 

1.  Receptacles, receptacles with integral GFCI, and as sociated 

device plates. 

2.  Twist-locking receptacles. 

3.  Isolated-ground receptacles. 

4.  Hospital-grade receptacles. 

5.  Snap switches and wall-box dimmers. 

6.  Pendant cord-connector devices. 

7.  Cord and plug sets. 

8.  Emergency pushbutton. 

1.5  DEFINITIONS 

A.  EMI:  Electromagnetic interference. 

B.  GFCI:  Ground-fault circuit interrupter. 

C.  Pigtail: Short lead used to connect a device to a b ranch-circuit 

conductor. 

D.  RFI:  Radio-frequency interference. 

E.  SPD:  Surge Protection Device. 

F.  UTP:  Unshielded twisted pair. 

1.6  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.7  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings: 

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Include electrical ratings, dimensions, mounting de tails, 

construction materials, grade, and termination info rmation. 

2.  Manuals:  

a.  Submit, simultaneously with the shop drawings, comp anion 

copies of complete maintenance and operating manual s, 

including technical data sheets and information for  ordering 

replacement parts. 

b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 



VA Project Number 568-13-102 
  

 

26 27 26 - 3 

3.  Certifications: Two weeks prior to final inspection , submit the 

following.  

a.  Certification by the manufacturer that the wiring d evices 

conform to the requirements of the drawings and 

specifications. 

b.  Certification by the Contractor that the wiring dev ices have 

been properly installed and adjusted. 

1.8   COORDINATION 

A.  Receptacles for Owner-Furnished Equipment:  Match p lug configurations. 

1.  Communication Rooms 

2.  FFE Equipment 

3.  Cord and Plug Sets:  Match equipment requirements. 

PART 2 - PRODUCTS 

2.1   MANUFACTURERS 

A.  General Wiring Devices 

B.  Manufacturers' Names:  Shortened versions (shown in  parentheses) of 

the following manufacturers' names are used in othe r Part 2 articles: 

1.  Cooper Wiring Devices; a division of Cooper Industr ies, Inc. 

(Cooper). 

2.  Hubbell Incorporated; Wiring Device-Kellems (Hubbel l). 

3.  Leviton Mfg. Company Inc. (Leviton). 

4.  Pass & Seymour/Legrand; Wiring Devices & Accessorie s (Pass & 

Seymour). 

2.2  RECEPTACLES 

A.  General: All receptacles shall comply with NEMA, NF PA, UL, and as 

shown on the drawings. 

1.  Mounting straps shall be plated steel, with break-o ff plaster 

ears and shall include a self-grounding feature.  T erminal screws 

shall be brass, brass plated or a copper alloy meta l. 

2.  Receptacles shall have provisions for back wiring w ith separate 

metal clamp type terminals (four minimum) and side wiring from 

four captively held binding screws. 

B.  Duplex Receptacles: Hospital-grade, single phase, 2 0 ampere, 120 

volts, 2-pole, 3-wire, NEMA 5-20R, with break-off f eature for two-

circuit operation.  

1.  Bodies shall be gray in color.  

2.  Switched duplex receptacles shall be wired so that only the top 

receptacle is switched. The lower receptacle shall be unswitched. 
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3.  Duplex Receptacles on Emergency Circuit: 

a.  In rooms without emergency powered general lighting , the 

emergency receptacles shall be of the self-illumina ted type. 

4.  Ground Fault Interrupter Duplex Receptacles: Shall be an integral 

unit, hospital-grade, suitable for mounting in a st andard outlet 

box, with end-of-life indication and provisions to isolate the 

face due to improper wiring. 

a.  Ground fault interrupter shall be consist of a diff erential 

current transformer, solid state sensing circuitry and a 

circuit interrupter switch.  Device shall have nomi nal 

sensitivity to ground leakage current of 4-6 millia mperes and 

shall function to interrupt the current supply for any value 

of ground leakage current above five milliamperes ( + or – 1 

milliampere) on the load side of the device. Device  shall 

have a minimum nominal tripping time of 0.025 secon d. 

b.  Ground Fault Interrupter Duplex Receptacles (not ho spital-

grade) shall be the same as ground fault interrupte r 

hospital-grade receptacles except for the hospital- grade 

listing. 

5.  Safety Type Duplex Receptacles: 

a.  Bodies shall be gray in color. 

1)  Shall permit current to flow only while a standard plug 

is in the proper position in the receptacle. 

2)  Screws exposed while the wall plates are in place s hall 

be the tamperproof type. 

6.  Duplex Receptacles (not hospital grade): Shall be t he same as 

hospital grade duplex receptacles except for the ho spital grade 

listing and as follows. 

a.  Bodies shall be gray nylon. 

C.  Receptacles; 20, 30, and 50 ampere, 250 Volts: Shal l be complete with 

appropriate cord grip plug. 
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D.  Weatherproof Receptacles: Shall consist of a duplex  receptacle, 

mounted in box with a gasketed, weatherproof, cast metal cover plate 

and cap over each receptacle opening. The cap shall  be permanently 

attached to the cover plate by a spring-hinged flap . The weatherproof 

integrity shall not be affected when heavy duty spe cification or 

hospital grade attachment plug caps are inserted. C over plates on 

outlet boxes mounted flush in the wall shall be gas keted to the wall 

in a watertight manner.  

E.  Surge Protective (SPD) Receptacles shall have integ ral surge 

suppression in line to ground, line to neutral, and  neutral to ground 

modes. 

1.  SPD Components:  Multiple metal-oxide varistors; wi th a nominal 

clamp-level rating of 400 Volts and minimum single transient 

pulse energy dissipation of 210 Joules. 

2.  Active TVSS Indication:  LED, visible in face of de vice to 

indicate device is active or no longer in service. 

2.3  TOGGLE SWITCHES 

A.  Toggle switches shall be totally enclosed tumbler t ype with nylon 

bodies.  Handles shall be gray in color unless othe rwise specified or 

shown on the drawings. 

1.  Switches installed in hazardous areas shall be expl osion-proof 

type in accordance with the NEC and as shown on the  drawings.  

2.  Shall be single unit toggle, butt contact, quiet AC  type, 

heavy-duty general-purpose use with an integral sel f-grounding 

mounting strap with break-off plasters ears and pro visions for 

back wiring with separate metal wiring clamps and s ide wiring 

with captively held binding screws. 

3.  Switches shall be rated 20 amperes at 120-277 Volts  AC. 

2.4  WALL PLATES 

A.  Wall plates for switches and receptacles shall be t ype 302 stainless 

steel. Oversize plates are not acceptable.  

B.  For receptacles or switches mounted adjacent to eac h other, wall 

plates shall be common for each group of receptacle s or switches. 

C.  In areas requiring tamperproof wiring devices, wall  plates shall be 

type 302 stainless steel, and shall have tamperproo f screws and 

beveled edges. 
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D.  Duplex Receptacles on Emergency Circuit: Wall plate s shall be type 302 

stainless steel, with the word “EMERGENCY” engraved  in 6 mm (1/4 inch) 

red letters. 

2.5  SURFACE MULTIPLE-OUTLET ASSEMBLIES 

A.  Shall have the following features: 

1.  Enclosures: 

a.  Thickness of steel shall be not less than 1 mm (0.0 40 inch) 

for base and cover.  Nominal dimensions shall be 40  mm x 70 

mm (1-1/2 inches by 2-3/4 inches) with inside cross  sectional 

area not less than 2250 square mm (3-1/2 square inc hes). The 

enclosures shall be thoroughly cleaned, phosphatize d, and 

painted at the factory with primer and the manufact urer's 

standard baked enamel finish. 

2.  Receptacles shall be duplex, hospital grade.  See p aragraph 

'RECEPTACLES' in this Section. Device cover plates shall be the 

manufacturer's standard corrosion resistant finish and shall not 

exceed the dimensions of the enclosure. 

3.  Unless otherwise shown on drawings, receptacle spac ing shall be 

600 mm (24 inches) on centers. 

4.  Conductors shall be as specified in Section 26 05 2 1, LOW-VOLTAGE 

ELECTRICAL POWER CONDUCTORS AND CABLE. 

5.  Installation fittings shall be the manufacturer’s s tandard bends, 

offsets, device brackets, inside couplings, wire cl ips, elbows, 

and other components as required for a complete sys tem. 

6.  Bond the assemblies to the branch circuit conduit s ystem. 

2.6   EMERGENCY PUSHBUTTON 

A.  Provide an emergency shutdown pushbutton(s) for boi ler(s), fueling, 

data equipment rooms, and generator systems.  The d evice shall be red, 

mushroom head heavy-duty pushbutton.  Provide namep late.  Interlock 

pushbutton(s) with control panel(s).  Provide relay s, shunt breakers, 

etc for required interlocking to remove power to bo iler controls, 

generator, etc.  Provide lockable cover where acces sible to public. 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A.  Installation shall be in accordance with the NEC an d as shown as on 

the drawings. 

B.  Install wiring devices after wall construction and painting is 

complete. 
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C.  The ground terminal of each wiring device shall be bonded to the 

outlet box with an approved green bonding jumper, a nd also connected 

to the branch circuit equipment grounding conductor . 

D.  Outlet boxes for toggle switches and manual dimming  controls shall be 

mounted on the strike side of doors.  

E.  Provide barriers in multigang outlet boxes to compl y with the NEC. 

F.  Coordinate the electrical work with the work of oth er trades to ensure 

that wiring device flush outlets are positioned wit h box openings 

aligned with the face of the surrounding finish mat erial.  Pay special 

attention to installations in cabinet work, and in connection with 

laboratory equipment. 

G.  Exact field locations of floors, walls, partitions,  doors, windows, 

and equipment may vary from locations shown on the drawings. Prior to 

locating sleeves, boxes and chases for roughing-in of conduit and 

equipment, the Contractor shall coordinate exact fi eld location of the 

above items with other trades.   

H.  Install wall switches 1.2 M (48 inches) above floor , with the toggle 

OFF position down.  

I.  Install receptacles 450 mm (18 inches) above floor,  and 152 mm (6 

inches) above counter backsplash or workbenches.  I nstall specific-use 

receptacles at heights shown on the drawings. 

J.  Install vertically mounted receptacles with the gro und pin up.  Install 

horizontally mounted receptacles with the ground pi n to the right. 

K.  When required or recommended by the manufacturer, u se a torque 

screwdriver.  Tighten unused terminal screws. 

L.  Label device plates with a permanent adhesive label  listing panel and 

circuit feeding the wiring device. 

M.  Conductors: 

1.  Do not strip insulation from conductors until just before they 

are spliced or terminated on devices. 

2.  Strip insulation evenly around the conductor using tools designed 

for the purpose.  Avoid scoring or nicking of solid  wire or 

cutting strands from stranded wire. 

3.  The length of free conductors at outlets for device s shall meet 

provisions of NFPA 70, Article 300, without pigtail s. 

4.  Provide the grounded conductor at the switches cont rolling 

lighting loads. 

5.  Existing Conductors: 
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a.  Cut back and pigtail, or replace all damaged conduc tors. 

b.  Straighten conductors that remain and remove corros ion and 

foreign matter. 

c.  Pigtailing existing conductors is permitted provide d the 

outlet box is large enough. 

N.  Device Installation: 

1.  Replace all devices that have been in temporary use  during 

construction or that show signs that they were inst alled before 

building finishing operations were complete. 

2.  Keep each wiring device in its package or otherwise  protected 

until it is time to connect conductors. 

3.  Do not remove surface protection, such as plastic f ilm and smudge 

covers, until the last possible moment. 

4.  Connect devices to branch circuits using pigtails t hat are not 

less than 6 inches (152 mm) in length. 

5.  When there is a choice, use side wiring with bindin g-head screw 

terminals.  Wrap solid conductor tightly clockwise,  2/3 to 3/4 of 

the way around terminal screw. 

6.  Use a torque screwdriver when a torque is recommend ed or required 

by the manufacturer. 

7.  When conductors larger than No. 12 AWG are installe d on 15- or 

20-A circuits, splice No. 12 AWG pigtails for devic e connections. 

8.  Tighten unused terminal screws on the device. 

9.  When mounting into metal boxes, remove the fiber or  plastic 

washers used to hold device mounting screws in yoke s, allowing 

metal-to-metal contact. 

O.  Provide emergency pushbutton at each exit door from  computer equipment 

room. 

3.2  Acceptance Checks and Tests   

A.  Perform manufacturer’s required field checks in acc ordance with the 

manufacturer's recommendations. In addition, includ e the following: 

1.  Visual Inspection and Tests: 

a.  Inspect physical and electrical condition. 

b.  Vacuum-clean surface metal raceway interior.  Clean  metal 

raceway exterior. 
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c.  Test wiring devices for damaged conductors, high ci rcuit 

resistance, poor connections, inadequate fault curr ent path, 

defective devices, or similar problems using a port able 

receptacle tester.  Correct circuit conditions, rem ove 

malfunctioning units and replace with new, and rete st as 

specified above. 

d.  Test GFCI receptacles. 

2.  Healthcare Occupancy Tests: 

a.  Test hospital grade receptacles for retention force  per NFPA 

99. 

B.  Tests for Convenience Receptacles: 

1.  Line Voltage:  Acceptable range is 105 to 132 V. 

2.  Voltage Drop:  See Specification Section 260519.  V oltage drop 

higher than 3 percent is not acceptable. 

3.  Ground Impedance:  Refer to section “Grounding and Bonding for 

Electrical Systems” 

4.  GFCI Trip:  Test for tripping values specified in U L 1436 and 

UL 943. 

5.  Using the test plug, verify that the device and its  outlet box 

are properly wired and securely mounted. 

6.  The tests shall be diagnostic, indicating damaged c onductors, 

high resistance at the circuit breaker, poor connec tions, 

inadequate fault current path, defective devices, o r similar 

problems.  Correct circuit conditions, remove malfu nctioning 

units and replace with new ones, and retest as spec ified above. 

C.  Test straight blade hospital-grade convenience outl ets for the 

retention force of the grounding blade according to  NFPA 99.  

Retention force shall be not less than 4 oz. (115 g ). 

 

---END--- 
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SECTION 262813 

FUSES 

PART 1 - GENERAL 

1.1  RELATED DOCUMENTS 

A.  Drawings and general provisions of the Contract, in cluding General and 

Supplementary Conditions and Division 01 Specificat ion Sections, apply 

to this Section. 

B.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: General 

electrical requirements that are common to more tha n one section of 

Division 26. 

C.  Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Cables and wiring. 

D.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

to ground for possible ground fault currents. 

E.  Section 26 24 16, PANELBOARDS: Molded-case circuit breakers.  

F.  Section 26 28 16, ENCLOSED SWITCHES AND CIRCUIT BRE AKERS 

1.2  SUMMARY 

A.  Section Includes: 

1.  Cartridge fuses rated 600-V ac and less for use in control 

circuits, enclosed switches, panelboards, switchboa rds, enclosed 

controllers, and motor-control centers. 

2.  Spare-fuse cabinets. 

1.3  SUBMITTALS 

A.  Product Data:  For each type of product indicated.  Include 

construction details, material, dimensions, descrip tions of individual 

components, and finishes for spare-fuse cabinets. I nclude the 

following for each fuse type indicated: 

1.  Ambient Temperature Adjustment Information:  If rat ings of fuses 

have been adjusted to accommodate ambient temperatu res, provide 

list of fuses with adjusted ratings. 

a.  For each fuse having adjusted ratings, include loca tion of 

fuse, original fuse rating, local ambient temperatu re, and 

adjusted fuse rating. 

b.  Provide manufacturer's technical data on which ambi ent 

temperature adjustment calculations are based. 

2.  Dimensions and manufacturer's technical data on fea tures, 

performance, electrical characteristics, and rating s. 
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3.  Current-limitation curves for fuses with current-li miting 

characteristics. 

4.  Time-current coordination curves (average melt) and  current-

limitation curves (instantaneous peak let-through c urrent) for 

each type and rating of fuse 

5.  Coordination charts and tables and related data. 

B.  Operation and Maintenance Data:  For fuses to inclu de in emergency, 

operation, and maintenance manuals.  In addition to  items specified in 

section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES; include 

the following: 

1.  Ambient temperature adjustment information (refer t o 260500 for 

Project Conditions information) 

2.  Current-limitation curves for fuses with current-li miting 

characteristics. 

3.  Time-current coordination curves (average melt) and  current-

limitation curves (instantaneous peak let-through c urrent) for 

each type and rating of fuse. 

4.  Coordination charts and tables and related data. 

1.4  QUALITY ASSURANCE 

A.  Source Limitations:  Obtain fuses, for use within a  specific product 

or circuit, from single source from single manufact urer. 

B.  Electrical Components, Devices, and Accessories:  L isted and labeled 

as defined in NFPA 70, by a qualified testing agenc y, and marked for 

intended location and application. 

C.  Comply with NEMA FU 1 for cartridge fuses. 

D.  Comply with NFPA 70. 

E.  Comply with UL 248-11 for plug fuses. 

1.5  COORDINATION 

A.  Coordinate fuse ratings with utilization equipment nameplate 

limitations of maximum fuse size and with system sh ort-circuit current 

levels. 

1.6  EXTRA MATERIALS 

A.  Furnish extra materials that match products install ed and that are 

packaged with protective covering for storage and i dentified with 

labels describing contents. 

1.  Fuses:  Equal to 20  percent of quantity installed for each size 

and type, but no fewer than three  of each size and  type. 
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PART 2 - PRODUCTS 

2.1  MANUFACTURERS 

A.  Manufacturers:  Subject to compliance with requirem ents, provide 

products by one of the following: 

1.  Cooper Bussmann, Inc. 

2.  Edison Fuse, Inc. 

3.  Ferraz Shawmut, Inc. 

4.  Littelfuse, Inc. 

2.2  CARTRIDGE FUSES 

A.  Characteristics:  NEMA FU 1, nonrenewable cartridge  fuses with voltage 

ratings consistent with circuit voltages. 

2.3  SPARE-FUSE CABINET 

A.  Characteristics:  Wall-mounted steel unit with full -length, recessed 

piano-hinged door and key-coded cam lock and pull. 

1.  Size:  Adequate for storage of spare fuses specifie d with 25 

percent spare capacity minimum. 

2.  Finish:  Gray, baked enamel. 

3.  Identification:  "SPARE FUSES" in 1-1/2-inch- (38-m m-) high 

letters on exterior of door. 

4.  Fuse Pullers:  For each size of fuse, where applica ble and 

available, from fuse manufacturer. 

PART 3 - EXECUTION 

3.1  EXAMINATION 

A.  Examine fuses before installation.  Reject fuses th at are moisture 

damaged or physically damaged. 

B.  Examine holders to receive fuses for compliance wit h installation 

tolerances and other conditions affecting performan ce, such as 

rejection features. 

C.  Examine utilization equipment nameplates and instal lation 

instructions.  Install fuses of sizes and with char acteristics 

appropriate for each piece of equipment. 

D.  Evaluate ambient temperatures to determine if fuse rating adjustment 

factors must be applied to fuse ratings. 

E.  Proceed with installation only after unsatisfactory  conditions have 

been corrected. 
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3.2  FUSE APPLICATIONS 

A.  Cartridge Fuses (Cooper Bussman fuse types given fo r reference): 

1.  Service Entrance:  Larger than 600A, 600 Vac-Class L time delay, 

(KRP-C). 

2.  Service Entrance:  Larger than 600A, 250 Vac-Class L time delay, 

(KRP-C). 

3.  Feeders, switchboards, panelboards:  Larger than 60 0A, 600 Vac-

Class L time delay (KRP-C). 

4.  Feeders (switchboards, panelboards):  Larger than 6 00A, 250 Vac-

Class L time delay (KRP-C). 

5.  Feeders (switchboards, panelboards):  600A or small er, 600 Vac-

Class RK1. 

(LPS-RK or LPJ for 101A-200A size fuse where fuse w ill not fit 

into switch such as in switchboards with “twin-swit ches”). 

6.  Feeders (Switchboards, Panelboards):  600A or small er, 250 Vac-

Class RK1. 

(LPN-RK or LPJ for 101A-200A size fuse where fuse w ill not fit 

into switch such as in switchboards with “twin-swit ches”). 

7.  Feeders (MCC’s):  Larger than 600A, 600Vac-Class L time Delay 

(KRP-C). 

8.  Feeders (MCC’s):  Larger than 600A, 250Vac-Class L time Delay 

(KRP-C). 

9.  Feeders (MCC’s):  600A or smaller, 600Vac-Class RK1  (LPS-RK). 

10.  Feeders (MCC’s):  600A or smaller, 250Vac-Class RK1  (LPN-RK). 

11.  Feeders (Transformers):  Larger than 600A, 600Vac-C lass L time 

delay (KRP-C). 

12.  Feeders (Transformers):  600A or smaller, 600Vac-Cl ass RK1 (LPS-

RK) or Class J (LPJ) for 101A-200A size fuse where fuse will not 

fit into switch such as in switchboards with “twin- switches”). 

13.  Motor Branch Circuits:  Larger than 600A, 600Vac-Cl ass L time 

delay (KRP-C). 

14.  Motor Branch Circuits:  Larger than 600A, 250Vac-Cl ass L time 

delay (KRP-C). 

15.  Motor Branch Circuits:  600A or smaller, 600Vac-Cla ss RK1 (LPS-

RK) or Class J (LPJ) for 101A-200A size fuse where fuse will not 

fit into switch such as in switch boards with “twin -switches”). 
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16.  Motor Branch Circuits:  600A or smaller, 250Vac-Cla ss RK1 (LPN-

RK) or Class J (LPJ) for 101A-200A size fuse where fuse will not 

fit into switch such as in switchboards with “twin- switches”). 

17.  Other Branch Circuits:  Larger than 600A, 600Vac-Cl ass L time 

delay (KRP-C). 

18.  Other Branch Circuits:  Larger than 600A, 250Vac-Cl ass L time 

delay (KRP-C). 

19.  Other Branch Circuits:  600A or smaller, 600Vac-Cla ss RK1 (LPS-

RK) or Class J (LPJ) for 101A-200A size fuse where fuse will not 

fit into switch such as in switchboards with “twin- switches”). 

20.  Other Branch Circuits:  600A or smaller, 250Vac-Cla ss RK1 (LPN-

RK) or Class J (LPJ) for 101A-200A size fuse where fuse will not 

fit into switch such as in switchboards with “twin- switches”). 

3.3  INSTALLATION 

A.  Install fuses in fusible devices.  Arrange fuses so  rating information 

is readable without removing fuse. 

B.  Install plug-fuse adapters in Edison-base fuseholde rs and sockets.  

Ensure that adapters are irremovable once installed . 

C.  Install spare-fuse cabinet(s). 

3.4  IDENTIFICATION 

A.  Install labels complying with requirements for iden tification 

specified in Division 26 Section "Identification fo r Electrical 

Systems" and indicating fuse replacement informatio n on inside door of 

each fused switch and adjacent to each fuse block, socket, and holder. 

 

--- END OF SECTION --- 
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SECTION 26 28 16 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , and connection of 

fused and unfused disconnect switches (indicated as  switches in this 

section), and separately-enclosed circuit breakers for use in 

electrical systems rated 600 V and below.  

1.2  RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26.  

B.  Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Low-voltage conductors. 

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible ground faults. 

D.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits. 

E.  Section 26 24 16, PANELBOARDS: Molded-case circuit breakers.  

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B.  International Code Council (ICC): 

1.  IBC-12 International Building Code 

C.  National Electrical Manufacturers Association (NEMA ):  

1.  FU l-07 Low Voltage Cartridge Fuses 

2.  KS l-06 Enclosed and Miscellaneous Distribution Equ ipment 

Switches (600 Volts Maximum)  

D.  National Fire Protection Association (NFPA):  

1.  70-11 National Electrical Code (NEC)  

E.  Underwriters Laboratories, Inc. (UL):  

1.  98-07 Enclosed and Dead-Front Switches  

2.  248-00 Low Voltage Fuses 

3.  489-09 Molded Case Circuit Breakers and Circuit Bre aker 

Enclosures. 
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1.4  SUMMARY 

A.  Section Includes: 

1.  Fusible switches 

2.  Molded-case circuit breakers (MCCBs) 

3.  Enclosures 

1.5  DEFINITIONS 

A.  NC:  Normally closed. 

B.  NO:  Normally open. 

C.  SPDT:  Single pole, double throw. 

1.6  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  Source Limitations:  Obtain enclosed switches and c ircuit breakers, 

overcurrent protective devices, components, and acc essories, within 

same product category, from single source from sing le manufacturer. 

1.7  SUBMITTALS 

A.   Submit the following in accordance with Section 26  05 11, 

REQUIREMENTS FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings: 

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Submit the following data for approval: 

1)  Electrical ratings, dimensions, mounting details, 

materials, required clearances, terminations, weigh t, 

fuses, circuit breakers, wiring and connection diag rams, 

accessories, and device nameplate data. 

2.  Manuals:  

a.  Submit complete maintenance and operating manuals i ncluding 

technical data sheets, wiring diagrams, and informa tion for 

ordering fuses, circuit breakers, and replacement p arts. 

1)  Include schematic diagrams, with all terminals 

identified, matching terminal identification in the  

enclosed switches and circuit breakers. 

2)  Include information for testing, repair, 

troubleshooting, assembly, and disassembly. 

b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 
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3.  Certifications: Two weeks prior to final inspection , submit the 

following.  

a.  Certification by the manufacturer that the enclosed  switches 

and circuit breakers conform to the requirements of  the 

drawings and specifications. 

b.  Certification by the Contractor that the enclosed s witches 

and circuit breakers have been properly installed, adjusted, 

and tested. 

PART 2 - PRODUCTS  

2.1  MANUFACTURERS 

A.  Manufacturers:  Subject to compliance with requirem ents, provide 

products by one of the following (match switchboard  and/or panelboard 

equipment manufacturer) 

1.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.  

2.  General Electric Company; GE Consumer & Industrial - Electrical 

Distribution. 

3.  Siemens Energy & Automation, Inc. 

4.  Square D; a brand of Schneider Electric. 

2.2  FUSED SWITCHES RATED 600 AMPERES AND LESS  

A.  Switches shall be in accordance with NEMA, NEC, UL,  as specified, and 

as shown on the drawings. 

B.  Shall be NEMA classified General Duty (GD) for 240 V switches, and 

NEMA classified Heavy Duty (HD) for 480 V switches.  

C.  Shall be horsepower (HP) rated.  

D.  Shall have the following features:  

1.  Switch mechanism shall be the quick-make, quick-bre ak type. 

2.  Copper blades, visible in the open position. 

3.  An arc chute for each pole.  

4.  External operating handle shall indicate open and c losed 

positions, and have lock-open padlocking provisions .  

5.  Mechanical interlock shall permit opening of the do or only when 

the switch is in the open position, defeatable to p ermit 

inspection. 

6.  Fuse holders for the sizes and types of fuses speci fied. 

7.  Solid neutral for each switch being installed in a circuit which 

includes a neutral conductor.  

8.  Ground lugs for each ground conductor.  
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9.  Enclosures: 

a.  Shall be the NEMA types shown on the drawings. 

b.  Where the types of switch enclosures are not shown,  they 

shall be the NEMA types most suitable for the ambie nt 

environmental conditions. 

c.  Shall be finished with manufacturer’s standard gray  baked 

enamel paint over pretreated steel. 

2.3  MOTOR RATED TOGGLE SWITCHES 

A.  Type 1, general purpose for single-phase motors rat ed up to 1 

horsepower. 

B.  Quick-make, quick-break toggle switch with external  reset button and 

thermal overload protection matched to nameplate fu ll-load current of 

actual protected motor. 

2.4  SEPARATELY-ENCLOSED CIRCUIT BREAKERS  

A.  Provide circuit breakers in accordance with the app licable 

requirements in Section 26 24 16, PANELBOARDS. 

B.  Enclosures shall be the NEMA types shown on the dra wings. Where the 

types are not shown, they shall be the NEMA type mo st suitable for the 

ambient environmental conditions. 

2.5  NON-MOTOR EQUIPMENT TOGGLE SWITCH 

A.  For single phase, 120V non-motor loads: Toggle swit ches as specified 

in Section 262726. 

2.6  NON-MOTOR RATED TOGGLE SWITCH 

A.  For single phase, 120V non-motor loads:  Toggle swi tches as specified 

in Section 262726. 

PART 3 - EXECUTION 

3.1  EXAMINATION 

A.  Examine elements and surfaces to receive enclosed s witches and circuit 

breakers for compliance with installation tolerance s and other 

conditions affecting performance of the Work. 

B.  Proceed with installation only after unsatisfactory  conditions have 

been corrected. 

3.2  INSTALLATION   

A.  Installation shall be in accordance with the manufa cturer’s 

instructions, the NEC, as shown on the drawings, an d as specified.  

B.  Fused switches shall be furnished complete with fus es. Arrange fuses 

such that rating information is readable without re moving the fuses. 
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3.3  Acceptance Checks and Tests 

A.  Perform in accordance with the manufacturer's recom mendations.  In 

addition, include the following: 

1.  Visual Inspection and Tests: 

a.  Compare equipment nameplate data with specification s and 

approved shop drawings. 

b.  Inspect physical, electrical, and mechanical condit ion. 

c.  Verify tightness of accessible bolted electrical co nnections 

by calibrated torque-wrench method. 

d.  Vacuum-clean enclosure interior.  Clean enclosure e xterior. 

2.  Test insulation resistance for each enclosed switch  and circuit 

breaker, component, connecting supply, feeder, and control 

circuit. 

3.  Test continuity of each circuit. 

4.  Perform each visual and mechanical inspection and e lectrical test 

stated in NETA Acceptance Testing Specification.  C ertify 

compliance with test parameters. 

5.  Correct malfunctioning units on-site, where possibl e, and retest 

to demonstrate compliance; otherwise, replace with new units and 

retest. 

6.  Perform the following infrared scan tests and inspe ctions and 

prepare reports: 

a.  Initial Infrared Scanning:  After Substantial Compl etion, but 

not more than 60 days after Final Acceptance, perfo rm an 

infrared scan of each enclosed switch and circuit b reaker.  

Remove front panels so joints and connections are a ccessible 

to portable scanner. 

b.  Follow-up Infrared Scanning:  Perform an additional  follow-up 

infrared scan of each enclosed switch and circuit b reaker 11 

months after date of Substantial Completion. 

c.  Instruments and Equipment:  Use an infrared scannin g device 

designed to measure temperature or to detect signif icant 

deviations from normal values.  Provide calibration  record 

for device. 

7.  Test and adjust controls, remote monitoring, and sa feties.  

Replace damaged and malfunctioning controls and equ ipment. 

B.  Enclosed switches and circuit breakers will be cons idered defective if 

they do not pass tests and inspections. 
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C.  Prepare test and inspection reports, including a ce rtified report that 

identifies enclosed switches and circuit breakers a nd that describes 

scanning results.  Include notation of deficiencies  detected, remedial 

action taken, and observations after remedial actio n. 

3.4  ADJUSTING 

A.  Adjust moving parts and operable components to func tion smoothly, and 

lubricate as recommended by manufacturer. 

B.  Set field-adjustable circuit-breaker trip ranges. 

 

---END--- 
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SECTION 26 33 53 

STATIC UNINTERRUPTIBLE POWER SUPPLY 

PART 1 - GENERAL  

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , connection, and 

testing of the static uninterruptible power supply,  indicated in this 

section as UPS.  

1.2  RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26. 

B.  Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Low-voltage conductors. 

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible fault currents. 

D.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits. 

E.  Section 26 05 73, SELECTIVE COORDINATION ANALYSIS: Selective 

coordination, and requirements for a coordinated el ectrical system. 

F.  Section 26 24 16, PANELBOARDS: Overcurrent Protecti on Device 

requirements. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata), form a part of this speci fication to the 

extent referenced. Publications are referenced in t he text by basic 

designation only. 

B.  Institute of Engineering and Electronic Engineers ( IEEE):  

1.  C57.110-08 1998; R 2004) Recommended Practice for E stablishing 

Transformer Capability When Supplying Nonsinusoidal  Load Currents 

2.  C62.41.1-02 Surge Environment in Low-Voltage (1000 V and Less) AC 

Power Circuits 

3.  C62.41.2-02 Characterization of Surges in Low-Volta ge (1000 V and 

Less) AC Power Circuits 

4.  450-10 Maintenance, Testing, and Replacement of Ven ted Lead-

Acid Batteries for Stationary Applications 

5.  485-10 Sizing Lead-Acid Batteries for Stationary Ap plications 

C.  International Code Council (ICC): 

1.  IBC-12 International Building Code 

D.  National Electrical Manufacturers Association (NEMA ):  
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1.  PE 1-03 Uninterruptible Power Systems - Specificati on and 

Performance Verification 

E.  National Fire Protection Association (NFPA):  

1.  70-11 National Electrical Code (NEC) 

1.4  SUMMARY 

A.  Three-phase, on-line, double-conversion, static-typ e, UPS 

installations complete with the following: 

1.  Transient voltage surge suppression 

2.  Input harmonics reduction 

3.  Rectifier-charger, battery 

4.  Battery disconnect device 

5.  Inverter 

6.  Static bypass transfer switch 

7.  Remote UPS monitoring provisions 

8.  Remote battery monitoring 

9.  Internal maintenance bypass/isolation switch 

10.  Distribution Breakers (refer to PANELBOARDS section  for breaker 

requirements) 

11.  Floor Stand Unit 

B.  Coordinate sequence of operation with VA.  See basi s of design 

sequence of construction in 260511.1.3. 

1.5  DEFINITIONS 

A.  EMI:  Electromagnetic interference. 

B.  LCD:  Liquid-crystal display. 

C.  LED:  Light-emitting diode. 

D.  THD:  Total harmonic distortion. 

E.  UPS:  Uninterruptible power supply. 

1.6  UPS PERFORMANCE DESCRIPTION 

A.  Automatic operation includes the following: 

1.  Normal Conditions:  Supply the load with ac power f lowing from 

the normal ac power input terminals, through the re ctifier-

charger and inverter, with the battery connected in  parallel with 

the rectifier-charger output. 

2.  Abnormal Supply Conditions:  If normal ac supply de viates from 

specified and adjustable voltage, voltage waveform,  or frequency 

limits, the battery supplies energy to maintain con stant, 

regulated inverter ac power output to the load with out switching 

or disturbance. 
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3.  If normal power fails, energy supplied by the batte ry through the 

inverter continues supply-regulated ac power to the  load without 

switching or disturbance. 

4.  When power is restored at the normal supply termina ls of the 

system, controls automatically synchronize the inve rter with the 

external source before transferring the load.  The rectifier-

charger then supplies power to the load through the  inverter and 

simultaneously recharges the battery. 

5.  If the battery becomes discharged and normal supply  is available, 

the rectifier-charger charges the battery.  On reac hing full 

charge, the rectifier-charger automatically shifts to float-

charge mode. 

6.  If any element of the UPS system fails and power is  available at 

the normal supply terminals of the system, the stat ic bypass 

transfer switch switches the load to the normal ac supply circuit 

without disturbance or interruption. 

7.  If a fault occurs in the system supplied by the UPS , and current 

flows in excess of the overload rating of the UPS s ystem, the 

static bypass transfer switch operates to bypass th e fault 

current to the normal ac supply circuit for fault c learing. 

8.  When the fault has cleared, the static bypass trans fer switch 

returns the load to the UPS system. 

9.  If the battery is disconnected, the UPS continues t o supply power 

to the load with no degradation of its regulation o f voltage and 

frequency of the output bus. 

B.  Manual operation includes the following: 

1.  Turning the inverter off causes the static bypass t ransfer switch 

to transfer the load directly to the normal ac supp ly circuit 

without disturbance or interruption. 

2.  Turning the inverter on causes the static bypass tr ansfer switch 

to transfer the load to the inverter. 

C.  Maintenance Bypass/Isolation Switch Operation:  Swi tch is interlocked 

so it cannot be operated unless the static bypass t ransfer switch is 

in the bypass mode.  Device provides manual selecti on between the 

following three conditions without interrupting sup ply to the load 

during switching: 
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1.  Full Isolation:  Load is supplied, bypassing the UP S.  Normal UPS 

ac input circuit, static bypass transfer switch, an d UPS load 

terminals are completely disconnected from external  circuits. 

2.  Maintenance Bypass:  Load is supplied, bypassing th e UPS.  UPS ac 

supply terminals are energized to permit operationa l checking, 

but system load terminals are isolated from the loa d. 

3.  Normal:  Normal UPS ac supply terminals are energiz ed and the 

load is supplied through either the static bypass t ransfer switch 

and the UPS rectifier-charger and inverter, or the battery and 

the inverter. 

1.7  PERFORMANCE REQUIREMENTS 

A.  The UPS shall perform as specified in this Article while supplying 

rated full-load current, composed of any combinatio n of linear and 

nonlinear load, up to 100 percent nonlinear load wi th a load crest 

factor of 3.0, under the following conditions or co mbinations of the 

following conditions: 

1.  Inverter is switched to battery source. 

2.  Steady-state ac input voltage deviates up to plus o r minus 10 

percent from nominal voltage. 

3.  Steady-state input frequency deviates up to plus or  minus 5 

percent from nominal frequency. 

4.  THD of input voltage is 15 percent or more with a m inimum crest 

factor of 3.0, and the largest single harmonic comp onent is a 

minimum of 5 percent of the fundamental value. 

5.  Load is 50 percent unbalanced continuously. 

B.  Minimum Duration of Supply:  If battery is sole ene rgy source 

supplying 80% of rated full UPS load current at a 0 .8 power factor, 

duration of supply is 20 minutes. 

C.  Input Voltage Tolerance:  System steady-state and t ransient output 

performance remains within specified tolerances whe n steady-state ac 

input voltage varies plus 10, minus 20 percent from  nominal voltage. 

D.  Overall UPS Efficiency:  Equal to or greater than 9 0 percent at 100 

percent load, 88 percent at 75 percent load, and 85  percent at 50 

percent load. 

E.  Maximum Acoustical Noise:  60dB "A" weighting, eman ating from any UPS 

component under any condition of normal operation, measured 39 inches 

(990 mm) from nearest surface of component enclosur e. 

F.  Maximum Energizing Inrush Current:  Six times the f ull-load current. 
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G.  Maximum AC Output-Voltage Regulation for Loads up t o 50 Percent 

Unbalanced:  Plus or minus 2 percent over the full range of battery 

voltage. 

H.  Output Frequency:  60 Hz, plus or minus 0.5 percent  over the full 

range of input voltage, load, and battery voltage. 

I.  Limitation of harmonic distortion of input current to the UPS shall be 

as follows: 

1.  Description:  Either a tuned harmonic filter or an arrangement of 

rectifier-charger circuits shall limit THD to 5 per cent, maximum, 

at rated full UPS load current, for power sources w ith X/R ratio 

between 2 and 30. 

J.  Maximum Harmonic Content of Output-Voltage Waveform :  5 percent RMS 

total and 3 percent RMS for any single harmonic, fo r rated full load 

with THD up to 50 percent, with a load crest factor  of 3.0. 

K.  Minimum Overload Capacity of UPS at Rated Voltage:  125 percent of 

rated full load for 10 minutes, and 150 percent for  30 seconds in all 

operating modes. 

L.  Maximum Output-Voltage Transient Excursions from Ra ted Value:  For the 

following instantaneous load changes, stated as per centages of rated 

full UPS load, voltage shall remain within stated p ercentages of rated 

value and recover to, and remain within, plus or mi nus 2 percent of 

that value within 100 ms: 

1.  50 Percent:  Plus or minus 5 percent. 

2.  100 Percent:  Plus or minus 5 percent. 

3.  Loss of AC Input Power:  Plus or minus 1 percent. 

4.  Restoration of AC Input Power:  Plus or minus 1 per cent. 

M.  Input Power Factor:  A minimum of 0.85 lagging when  supply voltage and 

current are at nominal rated values and the UPS is supplying rated 

full-load current. 

N.  Energy Saver:  The UPS shall continuously monitor t he voltage and 

frequency of the bypass source. When the source par ameters are within 

acceptable limits, the UPS will utilize a minimal/o ptimal combination 

of its internal subsystems to ensure acceptable pow er is always 

delivered to the critical load, at a system efficie ncy of 99% or 

greater, over the range of 10% to 100% load. The En ergy Saver System 

shall be enabled by the user, and shall be adjustab le. It shall 

incorporate a “High Alert Mode” to automatically (w ithout user 

intervention) provide maximum power conditioning an y time bypass 
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source variation levels exceed preset, adjustable l imits. When Energy 

Saver System is utilized, the UPS must attenuate AN SI C62.41-type line 

transients to within IEC and ITIC limits. The Energ y Saver System 

shall be able to distinguish between upstream (util ity) faults and 

downstream (load) faults, and react appropriately t o protect and 

support the critical load, without interruption. 

O.  EMI Emissions:  Comply with FCC Rules and Regulatio ns, and with 

47 CFR 15 for Class A equipment. 

1.8  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  Power Quality Specialist Qualifications:  A registe red professional 

electrical engineer or engineering technician, curr ently certified by 

the National Institute for Certification in Enginee ring Technologies, 

NICET Level 4, minimum, experienced in performance testing UPS 

installations and in performing power quality surve ys similar to that 

required in Part 3 " Performance Testing" Article. 

C.  Source Limitations:  Obtain the UPS and associated components 

specified in this Section from a single manufacture r with 

responsibility for entire UPS installation. 

D.  NFPA Compliance:  Mark UPS components as suitable f or installation in 

computer rooms according to NFPA 75. 

1.9  FACTORY TESTS 

A.  Uninterruptible power supplies shall be thoroughly tested at the 

factory to assure that there are no electrical or m echanical defects.   

B.  UPS shall be factory full-load tested to meet the r equirements 

specified using a test battery (not the battery to be supplied with 

the system) with AC input power and with battery po wer for a minimum 

of 8 hours, with meter readings taken every 30 minu tes.   Should a 

malfunction occur, the problem shall be corrected a nd the test shall 

be repeated. The tests shall encompass all aspects of operation, such 

as module failure, static bypass operation, battery  failure, input 

power failure and overload ratings.  

C.  Furnish four (4) copies of certified manufacturer's  factory test 

reports to the Resident Engineer prior to shipment of the UPS to 

ensure that the UPS has been successfully tested as  specified. 
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D.  The Resident Engineer shall have an option to witne ss factory tests. 

The Resident Engineer shall be notified in writing at least 2 weeks 

before testing. All expenses of the Resident Engine er’s trip to 

witness the testing will be paid by the Government.  

1.10  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings:   

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Include electrical ratings, dimensions, mounting de tails, 

materials, required clearances, terminations, weigh t, plan, 

front, side, and rear elevations, accessories, and device 

nameplate data. 

c.  Provide detailed and project-specific system diagra m, showing 

maintenance bypass, UPS module(s), battery cabinet( s) and 

batteries, major circuit protective devices, interc onnecting 

power and control wiring, key-type mechanical inter locks, and 

connections to power sources and loads, as applicab le. 

Indicate whether interconnections are factory-

provided/factory-installed, factory-provided/field- installed, 

or field-provided/field installed.  

2.  Manuals:  

a.  Submit, simultaneously with the shop drawings, comp anion 

copies of complete maintenance and operating manual s 

including technical data sheets, wiring diagrams, a nd 

information for ordering replacement parts. 

1)  Wiring diagrams shall have their terminals identifi ed to 

facilitate installation, maintenance, and operation .  

2)  Wiring diagrams shall indicate internal wiring for each 

item of equipment and the interconnection between t he 

items of equipment.  

3)  Provide a clear and concise description of operatio n, 

which gives, in detail, the information required to  

properly operate the UPS, including but not limited  to 

bypass switchboard, UPS, key-type mechanical interl ocks, 

remote devices, emergency power off buttons, fire a larm 

interface, and other components as applicable.  
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b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1)  Include complete "As Installed" diagrams that indic ate 

all pieces of equipment and their interconnecting 

wiring. 

2)  Include complete diagrams of the internal wiring fo r 

each piece of equipment, including "As Installed" 

revisions of the diagrams. 

3)  The wiring diagrams shall identify the terminals to  

facilitate installation, maintenance, operation, an d 

testing. 

3.  Test Reports: 

a.  Submit certified factory design and production test  reports 

for approval. 

b.  Two weeks prior to the final inspection, submit cer tified 

field test reports and data sheets to the Resident Engineer. 

4.  Certifications: Two weeks prior to final inspection , submit the 

following.  

a.  Certification by the manufacturer that the UPS conf orms to 

the requirements of the drawings and specifications . 

b.  Certification by the Contractor that the UPS has be en 

properly installed, adjusted, and tested. 

1.11  WARRANTY 

A.  Special Battery Warranties:  Specified form in whic h manufacturer and 

Installer agree to repair or replace UPS system sto rage batteries that 

fail in materials or workmanship within specified w arranty period. 

1.  Warranted Cycle Life for Valve-Regulated, Lead-Acid  Batteries:  

Equal to or greater than that represented in manufa cturer's 

published table, including figures corresponding to  the 

following, based on annual average battery temperat ure of 77 

deg F (25 deg C): 

Discharge Rate Discharge Duration Discharge End 

Voltage 

Cycle Life 

8 hours 8 hours 1.67 6 cycles 

30 minutes 30 minutes 1.67 20 cycles 

15 minutes 45 seconds 1.67 120 cycles 
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PART 2 - PRODUCTS  

2.1  MANUFACTURERS 

A.  In other Part 2 articles where titles below introdu ce lists, the 

following requirements apply to product selection: 

1.  Manufacturers:  Subject to compliance with requirem ents, provide 

products by one of the manufacturers specified. 

a.  Eaton Powerware (Series 9E) 

1)  Floor Stand Model - FS-9390-UPS080-24 

b.  Approved Equivalent. 

2.2  UPS GENERAL REQUIREMENTS 

A.  System Capacity:  Unless stated otherwise, the para meters listed are 

under full rated output load at 0.9 power factor, w ith batteries fully 

charged and floating on the DC bus and with nominal  input voltage.  

Overall 60kVA/54kW, non-redundant, at 40 °C. 

B.  Battery Capacity:  Discharge time to end voltage: 2 0 minutes, at 25 °C 

(77 °F).  Battery shall be capable of delivering 125 per cent of full 

rated output load at initial start-up. 

C.  System Bus Bracing:  Braced for amperes symmetrical  interrupting 

capacity as shown on drawings. 

D.  AC Input: 

1.  Voltage 208 volts line-to-line. 

2.  Number of phases: 3-phase, 3-wire, plus ground. 

3.  Voltage Range: Plus 10 percent, minus 15 percent, w ithout 

affecting battery float voltage or output voltage. 

4.  Frequency: 60 Hz, plus or minus 5 percent. 

5.  Total harmonic current distortion (THD) reflected i nto the 

primary line: 10 percent maximum. 

E.  AC Output 

1.  Voltage 208 volts line-to-line, 120 volts line-to-n eutral. 

2.  Number of phases: 3-phase, 4-wire, plus ground. 

3.  Voltage regulation: 

a.  Balanced load: Plus or minus 1.0 percent. 

b.  100 percent load imbalance, phase-to-phase: Plus or  minus 3 

percent. 

4.  Frequency:  60 Hz. 

5.  Frequency regulation: Plus or minus 0.05 percent. 

6.  Harmonic content (RMS voltage):  5 percent maximum total harmonic 

distortion with 100% nonlinear load.  



VA Project Number 568-13-102 
 

26 33 53 - 10 

7.  Load power factor operating range: 1.0 to 0.8 laggi ng. 

8.  Phase displacement: 

a.  Balanced load: Plus or minus 1 degree of bypass inp ut. 

9.  Overload capability (at full voltage) (excluding ba ttery): 

a.  125 percent load for 10 minutes. 

b.  150 percent load for 1 minute. 

F.  Voltage Transient Response: 

1.  100 percent load step: Plus or minus 5 percent. 

2.3  UPS 

A.  General Description:  UPS module shall consist of a  rectifier/charger 

unit and a 3-phase inverter module unit with their associated 

transformers, synchronizing equipment, input and ou tput circuit 

breakers, and accessories as required for operation . 

B.  Electronic Equipment:  Solid-state devices using he rmetically sealed, 

semiconductor elements.  Devices include rectifier- charger, inverter, 

static bypass transfer switch, and system controls.  

C.  Control Assemblies:  Mount on modular plug-ins, rea dily accessible for 

maintenance. 

D.  Protection: 

1.  External Protection:  UPS module shall have built-i n self-

protection against undervoltage, overvoltage, overc urrent and 

surges introduced on the AC input source and/or the  bypass 

source. The UPS system shall sustain input surges w ithout damage 

in accordance with IEEE C62.41.1 and IEEE C62.41.2.  The UPS shall 

also have built-in self-protection against overvolt age and 

voltage surges introduced at the output terminals b y paralleled 

sources, load switching, or circuit breaker operati on in the 

critical load distribution system. 

2.  Internal Protection:  UPS module shall be self-prot ected against 

overcurrent, sudden changes in output load and shor t circuits at 

the output terminals. UPS module shall be provided with output 

reverse power detection which shall cause that modu le to be 

disconnected from the critical load bus when output  reverse power 

is present. UPS module shall have built-in protecti on against 

permanent damage to itself and the connected load f or predictable 

types of failure within itself and the connected lo ad. At the end 

of battery discharge limit, the module shall shut d own without 

damage to internal components. 
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3.  Surge Suppression:  Protect internal UPS components  from surges 

that enter at each ac power input connection includ ing main 

disconnect switch, static bypass transfer switch, a nd maintenance 

bypass/isolation switch.  Protect rectifier-charger , inverter, 

controls, and output components. 

a.  Use factory-installed surge suppressors tested acco rding to 

IEEE C62.41, Category B. 

b.  Additional Surge Protection:  Protect internal UPS components 

from low-frequency, high-energy voltage surges desc ribed in 

IEEE C62.41.  Design the circuits connecting with e xternal 

power sources and select circuit elements, conducto rs, 

conventional surge suppressors, and rectifier compo nents and 

controls so input assemblies will have adequate mec hanical 

strength and thermal and current-carrying capacity to 

withstand stresses imposed by 40-Hz, 180 percent vo ltage 

surges described in IEEE C62.41. 

E.  UPS Cabinet Ventilation:  Redundant fans or blowers . Prior to order, 

contractor shall verify interface with existing pre ssurized raised 

floor cooling system for connection requirements. 

F.  Output Circuit Neutral Bus, Conductor, and Terminal  Ampacity:  Rated 

phase current times a multiple of 1.73, minimum. 

G.  Rectifier/Charger Unit:  Rectifier/charger unit sha ll be solid state 

and shall provide direct current to the DC bus. 

1.  Input Circuit Breaker:  Rectifier/charger unit shal l be provided 

with an input circuit breaker.  The circuit breaker  shall be 

sized to accept simultaneously the full-rated load and the 

battery recharge current. 

2.  Sizing:  Rectifier/charger unit shall be sized for the following 

two simultaneous operating conditions: 

a.  Supplying the full rated load current to the invert er. 

b.  Recharging a fully-discharged battery to 95 percent  of rated 

ampere-hour capacity within ten times the discharge  time 

after normal AC power is restored, with the input p rotective 

device closed. 

3.  Output Ripple:  Limited by output filtration to les s than 0.5 

percent of rated current, peak to peak. 
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4.  Rectifier-Charger Control Circuits:  Immune to freq uency 

variations within rated frequency ranges of normal and emergency 

power sources. 

a.  Response Time:  Field adjustable for maximum compat ibility 

with local generator-set power source. 

5.  Battery Float-Charging Conditions:  Comply with bat tery 

manufacturer's written instructions for battery ter minal voltage 

and charging current required for maximum battery l ife. 

H.  Inverter Unit:  Inverter unit shall be a solid-stat e device capable of 

accepting power from the DC bus and providing AC po wer within 

specified limits. 

1.  Pulse-width modulated, with sinusoidal output.  Inc lude a bypass 

phase synchronization window adjustment to optimize  compatibility 

with local engine-generator-set power source. 

2.  Output Overload:  The inverter shall be able to sus tain an 

overload as specified across its output terminals. 

3.  Synchronism:  The inverter shall normally operate i n phase-lock 

and synchronism with the bypass source. 

4.  Modular Construction: Each control logic printed ci rcuit board 

shall be electrically and physically packaged on an  individual 

plug-in module with separate indication and adjustm ents. 

5.  Output Circuit Breaker:  The output circuit breaker  shall be 

capable of shunt tripping and shall have interrupti ng capacity as 

specified. Circuit breaker shall have provision for  locking in 

the "off" position. 

6.  Output Transformer:  The inverter output transforme r shall be 

similar to the input transformer and shall be capab le of handling 

up to K-13 nonlinear loads as described in IEEE C57 .110. 

2.4  STATIC BYPASS TRANSFER SWITCH 

A.  Description:  Solid-state switching device providin g uninterrupted 

transfer.  A contactor or electrically operated cir cuit breaker 

automatically provides electrical isolation for the  switch. 

B.  Switch Rating:  Continuous duty at the rated full U PS load current, 

minimum. 
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C.  Static bypass transfer switch shall be provided as an integral part of 

the UPS and shall consist of a static switch and a bypass protective 

device or bypass switch.  The control logic shall c ontain an automatic 

transfer circuit that senses the status of the inve rter logic signals 

and alarm conditions and provides an uninterrupted transfer of the 

load to the bypass AC power source, without exceedi ng the transient 

limits specified herein, when a malfunction occurs in the UPS or when 

an external overload condition occurs.   

1.  Static Bypass Transfer Switch Disconnect:  A discon nect shall be 

incorporated to isolate the static bypass transfer switch 

assembly so it can be removed for servicing. The di sconnect shall 

be equipped with auxiliary contacts and provision f or padlocking 

in either the "on" or "off" position. 

2.5  MAINTENANCE BYPASS - SINGLE-MODULE UPS 

A.  A maintenance bypass switch shall be provided as an  integral part of 

the UPS and located within the UPS module.  The mai ntenance bypass 

switch shall provide the capability to continuously  support the load 

from the bypass AC power source while the UPS is is olated for 

maintenance.  The maintenance bypass switch shall b e housed in an 

isolated compartment inside the UPS cabinet.  Switc h shall contain a 

maintenance bypass protective device and a module i solation protective 

device. 

B.  The maintenance bypass switch shall provide the cap ability of 

transferring the load from the UPS static bypass tr ansfer switch to 

maintenance bypass and then back to the UPS static bypass transfer 

switch with no interruption to the load. 

2.6  MODULE CONTROL PANEL – SINGLE-MODULE UPS 

A.  The UPS module shall be provided with a LCD control /indicator panel.   

Meters, controls, alarms, system diagnostics, mimic  screen showing 

one-line diagram of the system, and indicators for operation of the 

UPS shall be on this panel. 

1.  Module Meters:   

a.  Meters shall have 1 percent accuracy. 

b.  The following functions shall be monitored and disp layed: 

1)  Input voltage, phase-to-phase (all three phases). 

2)  Input current, all three phases. 

3)  Input frequency. 

4)  Battery voltage. 
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5)  Battery current (charge/discharge). 

6)  Output voltage, phase-to-phase and phase-to-neutral  (all 

three phases). 

7)  Output current, all three phases. 

8)  Output frequency. 

9)  Output kilowatts. 

10)  Elapsed time meter to indicate hours of operation, 6 

digits. 

11)  Bypass voltage, phase-to-phase and phase-to-neutral  (all 

three phases). 

12)  Output kilovars. 

13)  Output kilowatt hours, with 15-minute interval. 

2.  Module Controls: 

a.  Module shall have the following controls: 

1)  Alarm test/reset function. 

2)  Module input protective device trip function. 

3)  Module output protective device trip function. 

4)  Battery protective device trip function. 

5)  Emergency Power Off (EPO) pushbutton, with guard. 

6)  Control power off switch. 

7)  Static bypass transfer switch enable/disable select or 

switch. 

3.  Module Alarm Indicators:   

a.  Module shall have indicators for the following alar m items. 

Any one of these conditions shall turn on an audibl e alarm 

and the appropriate summary indicator.  Each new al arm shall 

register without affecting any previous alarm. 

1)  Input AC power source failure. 

2)  Input protective device open. 

3)  Output protective device open. 

4)  Overload. 

5)  Overload shutdown. 

6)  DC overvoltage. 

7)  DC ground fault. 

8)  Low battery. 

9)  Battery discharged. 

10)  Battery protective device open. 

11)  Cooling fan failure. 
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12)  Equipment overtemperature. 

13)  Control power failure. 

14)  Charger off. 

15)  Inverter off. 

16)  Emergency off. 

17)  UPS on battery. 

18)  Load on static bypass. 

19)  Static bypass transfer switch disabled. 

20)  Inverter output overvoltage, undervoltage, 

overfrequency, and underfrequency. 

21)  Bypass source overvoltage, undervoltage, overfreque ncy, 

and underfrequency. 

22)  Bypass source to inverter out of synchronization. 

2.7  REMOTE MONITORING PANEL  

A.  Wall-mounted remote monitoring panel shall be provi ded to monitor 

system status. 

B.  Indicators:  Minimum display shall include the foll owing indicators: 

a.  Load on UPS. 

b.  Load on battery. 

c.  Load on bypass. 

d.  Low battery. 

e.  Summary alarm. 

f.  New alarm (to alert the operator that a second summ ary alarm 

condition has occurred). 

C.  Audible Alarm. 

D.  Any single indicator shall also turn on the audible  alarm. An audible 

alarm test/reset button and lamp test/reset button shall be included. 

This reset button shall not affect nor reset the al arm on the module 

control panel. 

2.8  BATTERY SYSTEM 

A.  General:  A storage battery with sufficient ampere- hour rating to 

maintain UPS output at full capacity for the specif ied duration shall 

be provided for each UPS module.   

B.  Battery Type: Lead calcium. 

C.  Battery Construction:  The battery shall be of the valve-regulated, 

sealed, non-gassing, recombinant type. 
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D.  Battery Cabinet:  The batteries shall be furnished in a battery 

cabinet matching the UPS. The battery cabinet shall  be provided with 

smoke and high temperature alarms. 

E.  Battery Cables:  Battery-to-battery connections sha ll be stranded 

cable with proper cable supports. 

F.  Battery Disconnect:  Each battery cabinet or rack s hall have a fused 

disconnect switch or circuit breaker, lockable in t he “off” position, 

provided in a NEMA 1 enclosure. 

2.9  BASIC BATTERY MONITORING 

A.  Battery Ground-Fault Detector:  Initiates alarm whe n resistance to 

ground of positive or negative bus of battery is le ss than 5000 ohms. 

B.  Annunciation of Alarms:  At UPS control panel. 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A.  The UPS shall be set in place, wired, and connected  in accordance with 

the approved shop drawings and manufacturer's instr uctions. 

B.  Contractor shall install the new UPS system and hav e it 

tested/operational prior to switch over from the ex isting UPS. Switch 

over shall occur on a weekend.  Coordinate with the  VA, and have 

written approval prior to any work commencing on th e switch over 

(minimum two weeks prior to proposed switchover). 

C.  Contractor shall coordinate with the VA for switchi ng over the loads 

to the new Rectifier from 2-4am in the morning (any  day of the week). 

Contractor shall have written approval from the VA prior to any work 

commencing on the switch over. 

D.  Install the remote monitoring panel as shown on the  plan drawings. 

3.2  GROUNDING 

A.  Separately Derived Systems:  If not part of a liste d power supply for 

a data-processing room, comply with NFPA 70 require ments for 

connecting to grounding electrodes and for bonding to metallic piping 

near isolation transformer. 

3.3  BATTERY EQUALIZATION 

A.  Equalize charging of battery cells according to man ufacturer's written 

instructions.  Record individual-cell voltages. 
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3.4  UPS ACCEPTANCE CHECKS AND TESTS  

A.  An authorized representative of the UPS manufacture r shall technically 

supervise and participate during all of the field a djustments and 

tests. Major adjustments and field tests shall be w itnessed by the 

Resident Engineer.  The manufacturer’s representati ve shall certify in 

writing that the equipment has been installed, adju sted, and tested in 

accordance with the manufacturer’s recommendations.  

B.  Perform manufacturer’s required field tests in acco rdance with the 

manufacturer's recommendations.  In addition, inclu de the following: 

1.  Visual Inspection and Tests: 

a.  Compare equipment nameplate data with specification s and 

approved shop drawings. 

b.  Inspect physical, electrical, and mechanical condit ion. 

c.  Verify appropriate anchorage, required area clearan ces, and 

correct alignment. 

d.  Verify tightness of accessible bolted electrical co nnections 

by calibrated torque-wrench method, or performing 

thermographic survey after energization. 

e.  Verify grounding connections. 

f.  Vacuum-clean enclosure interior.  Clean enclosure e xterior. 

g.  Verify the correct operation of all alarms and indi cating 

devices. 

h.  Attach a phase rotation meter to the UPS input, out put, and 

bypass buses, and observe proper phase sequences. 

i.  Check and test controls for proper operation. 

j.  Check doors for proper alignment and operation. 

k.  Check and test each protective device for proper me chanical 

and electrical operation. 

l.  Verify protective device overcurrent trip settings against 

approved coordination study. 

m.  Confirm correct operation and sequencing of key-typ e 

mechanical interlock systems. 

3.5  FOLLOW-UP VERIFICATION 

A.  After completion of acceptance checks and tests, th e Contractor shall 

show by demonstration in service that the UPS is in  good operating 

condition and properly performing the intended func tion.   
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3.6  ONE LINE DIAGRAM AND SEQUENCE OF OPERATION 

A.  At final inspection, an as-built one line diagram s hall be laminated 

or mounted under acrylic glass, and installed in a frame mounted near 

the Rectifier. 

B.  Furnish a written sequence of operation for the rec tifier and 

connected line side/load side electrical distributi on equipment.  The 

sequence of operation shall be laminated or mounted  under acrylic 

glass, and installed in a frame mounted near the re ctifier.  

C.  Deliver an additional four copies of the as-built o ne line diagram and 

sequence of operation to the Resident Engineer. 

3.7  INSTRUCTION 

A.  Furnish the services of a factory-trained technicia n for one 4-hour 

training period for instructing personnel in the ma intenance and 

operation of the rectifier system, on the dates req uested by the 

Resident Engineer. Contractor shall provide video r ecording of session 

as part of the bid. 

---END--- 
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SECTION 26 33 55 

RECTIFIER SYSTEM 

PART 1 - GENERAL  

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , connection, and 

testing of the Rectifier and Battery Charging Syste m, indicated in 

this section as Rectifier.  

1.2  RELATED WORK 

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26. 

B.  Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Low-voltage conductors. 

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personnel safety and to provide a low impedance path 

for possible fault currents. 

D.  Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits. 

E.  Section 26 05 73, SELECTIVE COORDINATION ANALYSIS: Selective 

coordination study, and requirements for a coordina ted electrical 

system. 

F.  Section 26 24 16, PANELBOARDS: Overcurrent Protecti on Device 

requirements. 

1.3  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata), form a part of this speci fication to the 

extent referenced. Publications are referenced in t he text by basic 

designation only. 

B.  Institute of Engineering and Electronic Engineers ( IEEE):  

1.  450-10 Maintenance, Testing, and Replacement of Ven ted Lead-

Acid Batteries for Stationary Applications 

2.  485-10 Sizing Lead-Acid Batteries for Stationary Ap plications 

C.  International Code Council (ICC): 

1.  IBC-12 International Building Code 

D.  National Fire Protection Association (NFPA):  

1.  70-11 National Electrical Code (NEC) 

1.4  SUMMARY 

A.  High frequency constant power Rectifier and DC to D C converter 

installations complete with the following: 

1.  Transient voltage surge suppression. 
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2.  Rectifier –charger. 

3.  Batteries. 

4.  Battery disconnect device. 

5.  Swappable units. 

6.  Remote Rectifier monitoring provisions. 

7.  Remote battery monitoring. 

8.  Floor Stand Unit and Shelf. 

B.  Coordinate sequence of operation with VA.  See basi s of design 

sequence of construction in 260511.1.3. 

1.5  DEFINITIONS 

A.  DSP: Digital Signal Processing 

B.  EMI:  Electromagnetic interference. 

C.  LCD:  Liquid-crystal display. 

D.  LED:  Light-emitting diode. 

E.  THD:  Total harmonic distortion. 

1.6  RECTIFIER  PERFORMANCE DESCRIPTION 

A.  Automatic operation includes the following: 

1.  Normal Conditions:  Supply the load with DC power f lowing from 

the normal AC power input terminals, through the Re ctifier -

charger and inverter (with the battery connected in  parallel with 

the Rectifier -charger output), to the DC-DC conver ters. 

2.  Abnormal Supply Conditions:  If normal ac supply de viates from 

specified and adjustable voltage, voltage waveform,  or frequency 

limits, the battery supplies energy to maintain con stant, 

regulated DC power output to the load without switc hing or 

disturbance. 

3.  If normal power fails, energy supplied by the batte ry through the 

DC-DC converters continues supply-regulated DC powe r to the load 

without switching or disturbance. 

4.  When power is restored at the normal supply termina ls of the 

system, the Rectifier -charger then supplies power to the load 

through the DC-DC converter and simultaneously rech arges the 

battery. 

5.  If the battery becomes discharged and normal supply  is available, 

the Rectifier -charger charges the battery.  On rea ching full 

charge, the Rectifier -charger automatically shifts  to float-

charge mode. 
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6.  If the battery is disconnected, the Rectifier conti nues to supply 

power to the load with no degradation of its regula tion of 

voltage and frequency of the output bus. 

1.7  PERFORMANCE REQUIREMENTS 

A.  The Rectifier shall perform as specified in this Ar ticle while 

supplying rated full-load current. 

B.  Minimum Duration of Supply:  If battery is sole ene rgy source 

supplying 80% of rated full rectifier load current at a 0.9 power 

factor, duration of supply is 20 minutes. 

C.  Rectifier System Input Voltage Range: 180VAC to 264 VAC. 

D.  Overall Rectifier Efficiency:  Equal to or greater than 90 percent at 

100 percent load. 

E.  Maximum Acoustical Noise:  60dB "A" weighting, eman ating from any 

RECTIFIER component under any condition of normal o peration, measured 

39 inches (990 mm) from nearest surface of componen t enclosure. 

F.  Maximum Energizing Inrush Current:  200% rated inpu t rms value. 

G.  Output Voltage Range (Rectifier ): +21VDC to +28.5V DC  

H.  Input Voltage Range (DC-DC Converters): +20.5VDC to  +30VDC 

I.  Output Voltage Range (DC-DC Converters): -48VDC to -54VDC 

J.  Total Harmonic Distortion (50-100% loaded): less th an 5%. 

1.8  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  Power Quality Specialist Qualifications:  A registe red professional 

electrical engineer or engineering technician, curr ently certified by 

the National Institute for Certification in Enginee ring Technologies, 

NICET Level 4, minimum, experienced in performance testing Rectifier  

System installations and in performing power qualit y surveys similar 

to that required in Part 3 " Performance Testing" A rticle. 

C.  Source Limitations:  Obtain the Rectifier System an d associated 

components specified in this Section from a single manufacturer with 

responsibility for entire RECTIFIER installation. 

D.  NFPA Compliance:  Mark Rectifier System components as suitable for 

installation in computer rooms according to NFPA 75 . 

1.9  FACTORY TESTS 

A.  Rectifier System shall be thoroughly tested at the factory to assure 

that there are no electrical or mechanical defects.    
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B.  Rectifier System shall be factory full-load tested to meet the 

requirements specified using a test battery (not th e battery to be 

supplied with the system) with AC input power and w ith battery power 

for a minimum of 8 hours, with meter readings taken  every 30 minutes.   

Should a malfunction occur, the problem shall be co rrected and the 

test shall be repeated.  The tests shall encompass all aspects of 

operation, such as module failure, static bypass op eration, battery 

failure, input power failure and overload ratings.  

C.  Furnish four (4) copies of certified manufacturer's  factory test 

reports to the Resident Engineer prior to shipment of the Rectifier 

System to ensure that the RECTIFIER has been succes sfully tested as 

specified. 

D.  The Resident Engineer shall have an option to witne ss factory tests. 

The Resident Engineer shall be notified in writing at least 2 weeks 

before testing. All expenses of the Resident Engine er’s trip to 

witness the testing will be paid by the Government.  

1.10  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings:   

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Include electrical ratings, dimensions, mounting de tails, 

materials, required clearances, terminations, weigh t, plan, 

front, side, and rear elevations, accessories, and device 

nameplate data. 

c.  Provide detailed and project-specific system diagra m, showing 

Rectifier (s), converter module(s), unit rack(s), b attery 

rack(s) and batteries, major circuit protective dev ices, 

interconnecting power and control wiring, key-type mechanical 

interlocks, and connections to power sources and lo ads, as 

applicable. Indicate whether interconnections are f actory-

provided/factory-installed, factory-provided/field- installed, 

or field-provided/field installed.  
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2.  Manuals:  

a.  Submit, simultaneously with the shop drawings, comp anion 

copies of complete maintenance and operating manual s 

including technical data sheets, wiring diagrams, a nd 

information for ordering replacement parts. 

1)  Wiring diagrams shall have their terminals identifi ed to 

facilitate installation, maintenance, and operation .  

2)  Wiring diagrams shall indicate internal wiring for each 

item of equipment and the interconnection between t he 

items of equipment.  

3)  Provide a clear and concise description of operatio n, 

which gives, in detail, the information required to  

properly operate the Rectifier  System, including b ut 

not limited to Rectifier , DC-DC Converter(s), key- type 

mechanical interlocks, remote devices, emergency po wer 

off buttons, fire alarm interface, and other compon ents 

as applicable.  

b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1)  Include complete "As Installed" diagrams that indic ate 

all pieces of equipment and their interconnecting 

wiring. 

2)  Include complete diagrams of the internal wiring fo r 

each piece of equipment, including "As Installed" 

revisions of the diagrams. 

3)  The wiring diagrams shall identify the terminals to  

facilitate installation, maintenance, operation, an d 

testing. 

3.  Test Reports: 

a.  Submit certified factory design and production test  reports 

for approval. 

b.  Two weeks prior to the final inspection, submit cer tified 

field test reports and data sheets to the Resident Engineer. 

4.  Certifications: Two weeks prior to final inspection , submit the 

following.  
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a.  Certification by the manufacturer that the Rectifie r System 

conforms to the requirements of the drawings and 

specifications. 

b.  Certification by the Contractor that the rectifier has been 

properly installed, adjusted, and tested. 

1.11  WARRANTY 

A.  Special Battery Warranties:  Specified form in whic h manufacturer and 

Installer agree to repair or replace Rectifier syst em storage 

batteries that fail in materials or workmanship wit hin specified 

warranty period. 

1.  Warranted Cycle Life for Valve-Regulated, Lead-Acid  Batteries:  

Equal to or greater than that represented in manufa cturer's 

published table, including figures corresponding to  the 

following, based on annual average battery temperat ure of 77 

deg F (25 deg C): 

Discharge Rate Discharge Duration Discharge End 

Voltage 

Cycle Life 

8 hours 8 hours 1.67 6 cycles 

30 minutes 30 minutes 1.67 20 cycles 

15 minutes 45 seconds 1.67 120 cycles 

    

PART 2 - PRODUCTS  

2.1  MANUFACTURERS 

A.  In other Part 2 articles where titles below introdu ce lists, the 

following requirements apply to product selection: 

1.  Manufacturers:  Subject to compliance with requirem ents, provide 

products by one of the manufacturers specified. 

a.  Emerson (NetSure 710 Series, basis of design) 

b.  Eaton  

2.2  RECTIFIER  GENERAL REQUIREMENTS 

A.  System Capacity:  Unless stated otherwise, the para meters listed are 

under full rated output load at 0.9 power factor, w ith batteries fully 

charged and floating on the DC bus and with nominal  input voltage.  

Overall 32kVA/28.8Kw at 40 °C. 

B.  Battery Capacity:  Discharge time to end voltage: 2 0 minutes, at 25 °C 

(77 °F).  Battery shall be capable of delivering 125 per cent of full 

rated output load at initial start-up. 
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C.  System Bus Bracing:  Braced for amperes symmetrical  interrupting 

capacity as shown on drawings. 

D.  AC Input: 

1.  Voltage 208 volts line-to-line. 

2.  Number of phases: 1-phase, 2-wire, plus ground. 

3.  Voltage Range: 180VAC to 264VAC. 

4.  Frequency: 60 Hz, plus or minus 5 percent. 

5.  Total harmonic current distortion (THD) reflected i nto the 

primary line: 10 percent maximum. 

E.  DC Output 

1.  Voltage +21VDC to +28.5VDC. 

2.  Harmonic content (RMS voltage):  5 percent maximum total harmonic 

distortion with 50-100% load.  

2.3  RECTIFIERS 

A.  General Description:  Rectifier /charger units shal l be modular design 

utilizing DSP technology, hot-swappable, and nomina l 1500W or 3000W 

units.  Rectifier system shall have required synchr onizing equipment, 

input and output circuit breakers, and accessories as required for 

operation. 

B.  Electronic Equipment:  Solid-state devices using he rmetically sealed, 

semiconductor elements.  Devices include Rectifier -charger and system 

controls. 

C.  Control Assemblies:  Mount on modular plug-ins, rea dily accessible for 

maintenance. 

D.  Protection: 

1.  External Protection:  Rectifier module shall have b uilt-in self-

protection against undervoltage, overvoltage, overc urrent and 

surges introduced on the AC input. The rectifier sy stem shall 

sustain input surges without damage in accordance w ith IEEE 

C62.41.1 and IEEE C62.41.2. The Rectifier shall als o have built-

in self-protection against overvoltage and voltage surges 

introduced at the output terminals. 
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2.  Internal Protection:  Rectifier System modules shal l be self-

protected against overcurrent, sudden changes in ou tput load and 

short circuits at the output terminals. Rectifier m odules shall 

have built-in protection against permanent damage t o itself and 

the connected load for predictable types of failure  within itself 

and the connected load. At the end of battery disch arge limit, 

the module shall shut down without damage to intern al components. 

3.  Surge Suppression:  Protect internal Rectifier comp onents from 

surges that enter at each ac power input connection  including 

main disconnect switch.  Protect Rectifier -charger , controls, 

and output components. 

a.  Use factory-installed surge suppressors tested acco rding to 

IEEE C62.41, Category B. 

b.  Additional Surge Protection:  Protect internal Rect ifier 

components from low-frequency, high-energy voltage surges 

described in IEEE C62.41.  Design the circuits conn ecting 

with external power sources and select circuit elem ents, 

conductors, conventional surge suppressors, and Rec tifier  

components and controls so input assemblies will ha ve 

adequate mechanical strength and thermal and curren t-carrying 

capacity to withstand stresses imposed by 40-Hz, 18 0 percent 

voltage surges described in IEEE C62.41. 

E.  Rectifier Ventilation:  Redundant fans or blowers. Prior to order, 

contractor shall verify interface with existing pre ssurized raised 

floor cooling system for connection requirements. 

F.  Rectifier /Charger Unit:  Rectifier /charger unit s hall be solid state 

and shall provide direct current to the DC bus. 

1.  Input Circuit Breaker:  Rectifier /charger unit sha ll be provided 

with an input circuit breaker.  The circuit breaker  shall be 

sized to accept simultaneously the full-rated load and the 

battery recharge current. 

2.  Sizing:  Rectifier /charger unit shall be sized for  the following 

two simultaneous operating conditions: 

a.  Supplying the full rated load current to the DC-DC 

converters. 
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b.  Recharging a fully-discharged battery to 95 percent  of rated 

ampere-hour capacity within ten times the discharge  time 

after normal AC power is restored, with the input p rotective 

device closed. 

3.  Output Ripple:  Limited by output filtration to les s than 0.5 

percent of rated current, peak to peak. 

4.  Rectifier -Charger Control Circuits:  Immune to fre quency 

variations within rated frequency ranges of normal and emergency 

power sources. 

a.  Response Time:  Field adjustable for maximum compat ibility 

with local generator-set power source. 

5.  Battery Float-Charging Conditions:  Comply with bat tery 

manufacturer's written instructions for battery ter minal voltage 

and charging current required for maximum battery l ife. 

2.4  MODULE CONTROL PANEL 

A.  The Rectifier module shall be provided with a LCD c ontrol/indicator 

panel.   Meters, controls, alarms, system diagnosti cs, mimic screen 

showing one-line diagram of the system, and indicat ors for operation 

of the Rectifier shall be on this panel. 

1.  Module Meters:   

a.  Meters shall have 1 percent accuracy. 

b.  The following functions shall be monitored and disp layed: 

1)  Input voltage, phase-to-phase (all three phases). 

2)  Input current, all three phases. 

3)  Input frequency. 

4)  Battery voltage. 

5)  Battery current (charge/discharge). 

6)  Output voltage 

7)  Output current 

8)  Output kilowatts 

9)  Elapsed time meter to indicate hours of operation, 6 

digits. 

2.  Module Controls: 

a.  Module shall have the following controls: 

1)  Alarm test/reset function. 

2)  Module input protective device trip function. 

3)  Module output protective device trip function. 

4)  Battery protective device trip function. 
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5)  Emergency Power Off (EPO) pushbutton, with guard. 

6)  Control power off switch. 

3.  Module Alarm Indicators:   

a.  Module shall have indicators for the following alar m items. 

Any one of these conditions shall turn on an audibl e alarm 

and the appropriate summary indicator.  Each new al arm shall 

register without affecting any previous alarm. 

1)  Input AC power source failure. 

2)  Input protective device open. 

3)  Output protective device open. 

4)  Overload. 

5)  Overload shutdown. 

6)  DC overvoltage. 

7)  DC ground fault. 

8)  Low battery. 

9)  Battery discharged. 

10)  Battery protective device open. 

11)  Cooling fan failure. 

12)  Equipment over-temperature. 

13)  Control power failure. 

14)  Charger off. 

15)  Emergency off. 

16)  Rectifier on battery. 

2.5  REMOTE MONITORING PANEL  

A.  Wall-mounted remote monitoring panel shall be provi ded to monitor 

system status. 

B.  Indicators:  Minimum display shall include the foll owing indicators: 

a.  Load on Rectifier. 

b.  Load on battery. 

c.  Low battery. 

d.  Summary alarm. 

e.  New alarm (to alert the operator that a second summ ary alarm 

condition has occurred). 

C.  Audible Alarm. 

D.  Any single indicator shall also turn on the audible  alarm. An audible 

alarm test/reset button and lamp test/reset button shall be included. 

This reset button shall not affect nor reset the al arm on the module 

control panel. 
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2.6  BATTERY SYSTEM 

A.  General:  A storage battery with sufficient ampere- hour rating to 

maintain rectifier output at full capacity for the specified duration 

shall be provided for each rectifier module.   

B.  Battery Type: Lead calcium. 

C.  Battery Construction:  The battery shall be of the valve-regulated, 

sealed, non-gassing, recombinant type. 

D.  Battery Cabinet:  The batteries shall be furnished in a battery rack 

matching the Rectifier. The battery cabinet shall b e provided with 

smoke and high temperature alarms. 

E.  Battery Cables:  Battery-to-battery connections sha ll be stranded 

cable with proper cable supports. 

F.  Battery Disconnect:  Each battery cabinet or rack s hall have a fused 

disconnect switch or circuit breaker, lockable in t he “off” position, 

provided in a NEMA 1 enclosure. 

2.7  BASIC BATTERY MONITORING 

A.  Battery Ground-Fault Detector:  Initiates alarm whe n resistance to 

ground of positive or negative bus of battery is le ss than 5000 ohms. 

B.  Annunciation of Alarms:  At RECTIFIER control panel . 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A.  The rectifier shall be set in place, wired, and con nected in 

accordance with the approved shop drawings and manu facturer's 

instructions. 

B.  Contractor shall coordinate with the VA for switchi ng over the loads 

to the new Rectifier from 2-4am in the morning (any  day of the week). 

Contractor shall have written approval from the VA prior to any work 

commencing on the switch over. 

C.  Install the remote monitoring panel as shown on the  plan drawings. 

3.2  GROUNDING 

A.  Separately Derived Systems:  If not part of a liste d power supply for 

a data-processing room, comply with NFPA 70 require ments for 

connecting to grounding electrodes and for bonding to metallic piping 

near isolation transformer. 

3.3  BATTERY EQUALIZATION 

A.  Equalize charging of battery cells according to man ufacturer's written 

instructions.  Record individual-cell voltages. 
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3.4  RECTIFIER ACCEPTANCE CHECKS AND TESTS  

A.  An authorized representative of the Rectifier Syste m manufacturer 

shall technically supervise and participate during all of the field 

adjustments and tests. Major adjustments and field tests shall be 

witnessed by the Resident Engineer.  The manufactur er’s representative 

shall certify in writing that the equipment has bee n installed, 

adjusted, and tested in accordance with the manufac turer’s 

recommendations. 

B.  Perform manufacturer’s required field tests in acco rdance with the 

manufacturer's recommendations.  In addition, inclu de the following: 

1.  Visual Inspection and Tests: 

a.  Compare equipment nameplate data with specification s and 

approved shop drawings. 

b.  Inspect physical, electrical, and mechanical condit ion. 

c.  Verify appropriate anchorage, required area clearan ces, and 

correct alignment. 

d.  Verify tightness of accessible bolted electrical co nnections 

by calibrated torque-wrench method, or performing 

thermographic survey after energization. 

e.  Verify grounding connections. 

f.  Verify the correct operation of all alarms and indi cating 

devices. 

g.  Attach a phase rotation meter to the Rectifier inpu t buses 

and observe proper phase sequences. 

h.  Check and test controls for proper operation. 

i.  Check and test each protective device for proper me chanical 

and electrical operation. 

j.  Verify protective device overcurrent trip settings against 

approved coordination study. 

k.  Confirm correct operation and sequencing of key-typ e 

mechanical interlock systems. 

2.  Load the system using a variable-load bank to simul ate kilowatts 

of loads for unit's rating.  Use instruments calibr ated, within 

the previous six months according to NIST standards . 
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3.  Load Test:  The Rectifier shall be load tested for a continuous 

24 hour period by means of resistive load banks, si zed for full 

rated output load and provided by the Rectifier man ufacturer.  

The RECTIFIER shall be continuously tested at 1/2 l oad for 8 

hours, 3/4 load for 8 hours and full load for 8 hou rs.  If a 

failure occurs during the burn-in period, the tests  shall be 

repeated.  Instrument readings shall be recorded ev ery half hour 

for the following: 

a.  Input voltage and current (all three phases, for ea ch 

module). 

b.  Input frequency. 

c.  Battery voltage for each module. 

d.  Output voltage and current (for each module). 

e.  Output kilowatts for each module. 

f.  Output voltage and current. 

g.  Output kilowatts. 

4.  Battery Discharge and Recharge Test:  With the batt ery fully 

charged, the Rectifier shall undergo a complete bat tery discharge 

test to full depletion followed by a full recharge.   Instrument 

readings shall be recorded every minute during disc harge for the 

following: 

a.  Battery voltage and current. 

b.  Output voltage and current (modules). 

c.  Output kilowatts (modules). 

d.  Output voltage and current (system). 

e.  Output kilowatts (system). 

f.  Output frequency. 

3.5  FOLLOW-UP VERIFICATION 

A.  After completion of acceptance checks and tests, th e Contractor shall 

show by demonstration in service that the rectifier  is in good 

operating condition and properly performing the int ended function.   

3.6  ONE LINE DIAGRAM AND SEQUENCE OF OPERATION 

A.  At final inspection, an as-built one line diagram s hall be laminated 

or mounted under acrylic glass, and installed in a frame mounted near 

the UPS. 
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B.  Furnish a written sequence of operation for the rec tifier and 

connected line side/load side electrical distributi on equipment.  The 

sequence of operation shall be laminated or mounted  under acrylic 

glass, and installed in a frame mounted near the Re ctifier System.  

C.  Deliver an additional four copies of the as-built o ne line diagram and 

sequence of operation to the Resident Engineer. 

3.7  INSTRUCTION 

A.  Furnish the services of a factory-trained technicia n for one 4-hour 

training period for instructing personnel in the ma intenance and 

operation of the Rectifier System, on the dates req uested by the 

Resident Engineer. Contractor shall provide video r ecording of session 

as part of the bid. 

---END--- 
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SECTION 26 36 23 

AUTOMATIC TRANSFER SWITCHES 

PART 1 - GENERAL  

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , connection, and 

testing of open-transition automatic transfer switc hes with bypass 

isolation, indicated as automatic transfer switches  or ATS in this 

section.  

1.2  RELATED WORK  

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26. 

B.  Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER COND UCTORS AND CABLES: 

Low-voltage conductors. 

C.  Section 26 05 26, GROUNDING AND BONDING FOR ELECTRI CAL SYSTEMS: 

Requirements for personal safety and to provide a l ow impedance path 

for possible ground fault currents.  

D.  Section 26 05 33, RACEWAYS AND BOXES FOR ELECTRICAL  SYSTEMS: Conduits. 

E.  Section 26 05 73, SELECTIVE COORDINATION: Selective  coordination and 

requirements for a coordinated electrical system. 

1.3  QUALITY ASSURANCE  

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

B.  A factory-authorized representative shall be capabl e of providing 

emergency maintenance and repairs at the project si te within 4 hours 

maximum of notification. 

C.  Automatic transfer switch, bypass/isolation switch,  and annunciation 

control panels shall be products of the same manufa cturer. 

1.4  FACTORY TESTS 

A.  Automatic transfer switches shall be thoroughly tes ted at the factory 

to ensure that there are no electrical or mechanica l defects. Tests 

shall be conducted per UL standards.  Factory tests  shall be 

certified, and shall include the following tests: 

1.  Visual inspection to verify that each ATS is as spe cified. 

2.  Mechanical test to verify that ATS sections are fre e of 

mechanical hindrances. 

3.  Insulation resistance test to ensure electrical int egrity and 

continuity of entire system. 

4.  Main switch contact resistance test. 
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5.  Electrical tests to verify complete system electric al operation. 

B.  Furnish four (4) copies of certified manufacturer's  factory test 

reports to the Resident Engineer prior to shipment of the ATS to 

ensure that the ATS has been successfully tested as  specified. 

1.5  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.   Shop Drawings:  

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Include voltage rating, continuous current rating, number of 

phases, withstand and closing rating,  dimensions, weights, 

mounting details, conduit entry provisions, front v iew, side 

view, equipment and device arrangement, elementary and 

interconnection wiring diagrams, factory relay sett ings, and 

accessories. 

c.  For automatic transfer switches that are networked together 

to a common means of annunciation and/or control, s ubmit 

interconnection diagrams as well as site and buildi ng plans, 

showing connections for normal and emergency source s of 

power, load, control and annunciation components, a nd 

interconnecting communications paths. Equipment loc ations on 

the diagrams and plans shall match the site, buildi ng, and 

room designations on the drawings. 

d.  Complete nameplate data, including manufacturer's n ame and 

catalog number. 

e.  A copy of the markings that are to appear on the au tomatic 

transfer switches when installed.  

2.  Manuals:  

a.  Submit, simultaneously with the shop drawings, comp anion 

copies of complete maintenance and operating manual s, 

including technical data sheets, wiring diagrams, a nd 

information for ordering replacement parts. 

1)  Schematic signal and control diagrams, with all 

terminals identified, matching terminal identificat ion 

in the automatic transfer switches. 
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2)  Include information for testing, repair, 

troubleshooting, assembly, disassembly, and factory  

recommended/required periodic maintenance procedure s and 

frequency.  

3)  Provide a replacement and spare parts list.  Includ e a 

list of tools and instruments for testing and 

maintenance purposes. 

b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

1)  Include complete "As Installed" diagrams that indic ate 

all pieces of equipment and their interconnecting 

wiring. 

2)  Include complete diagrams of the internal wiring fo r 

each piece of equipment, including "As Installed" 

revisions of the diagrams. 

3)  The wiring diagrams shall identify the terminals to  

facilitate installation, maintenance, operation, an d 

testing. 

3.  Certifications:  

a.  When submitting the shop drawings, submit a certifi ed test 

report from a recognized independent testing labora tory that 

a representative sample has passed UL 1008 prototyp e testing. 

b.  Two weeks prior to final inspection, submit the fol lowing.  

1)  Certification by the manufacturer that the ATS conf orm 

to the requirements of the drawings and specificati ons. 

2)  Certification by the Contractor that transfer switc hes 

have been properly installed, adjusted, and tested.  

1.6  APPLICABLE PUBLICATIONS 

A.  Publications listed below (including amendments, ad denda, revisions, 

supplements, and errata) form a part of this specif ication to the 

extent referenced. Publications are referenced in t he text by 

designation only. 

B.  Institute of Electrical and Electronic Engineers (I EEE): 

1.  446-95 Emergency and Standby Power Systems for Indu strial and 

Commercial ApplicationsC37.90.1-02 Surge Withstand Capability 

(SWC) Tests for Relays and Relay Systems Associated  with Electric 

Power Apparatus. 
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2.  C62.41.1-02 Guide on the Surges Environment in Low- Voltage (1000 

V and Less) AC Power Circuits. 

3.  C62.41.2-02 Recommended Practice on Characterizatio n of Surges in 

Low-Voltage (1000 V and Less) AC Power Circuits. 

C.  International Code Council (ICC): 

1.  IBC-12 International Building Code. 

D.  National Electrical Manufacturers Association (NEMA ): 

1.  250-08 Enclosures for Electrical Equipment (1000 Vo lts 

Maximum). 

2.  ICS 6-06 Enclosures. 

3.  ICS 4-10 Application Guideline for Terminal Blocks.  

4.  MG 1-11 Motors and Generators. 

E.  National Fire Protection Association (NFPA):  

1.  70–11 National Electrical Code (NEC).  

2.  99-12 Health Care Facilities. 

3.  110-10 Emergency and Standby Power Systems. 

F.  Underwriters Laboratories, Inc. (UL):  

1.  50-95 Enclosures for Electrical Equipment. 

2.  508-99 Industrial Control Equipment. 

3.  891-07 Switchboards. 

4.  1008-07 Transfer Switch Equipment. 

PART 2 - PRODUCTS  

2.1  MANUFACTURERS 

A.  Available Manufacturers:  Subject to compliance wit h requirements, 

manufacturers offering products, provide the follow ing: 

1.  Automatic Transfer Switches: 

a.  Onan/Cummins Power Generation. 

1)  Model Type: OTPCC. 

2.2  GENERAL REQUIREMENTS 

A.  Automatic transfer switches shall comply with UL, N EMA, NEC, ANSI, 

IEEE, and NFPA, and have the following features:  

1.  Automatic transfer switches shall be open transitio n switches, 4- 

pole, draw-out construction, electrically operated,  mechanically 

held open contact type, without integral overcurren t protection. 

Automatic transfer switches utilizing automatic or non-automatic 

molded case circuit breakers, insulated case circui t breakers, or 

power circuit breakers as switching mechanisms are not 

acceptable.  
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2.  Automatic transfer switches shall be completely fac tory-assembled 

and wired such that only external circuit connectio ns are 

required in the field.  

3.  Each automatic transfer switch shall be equipped wi th an integral 

bypass/isolation switch.  

4.  Ratings:  

a.  Phases, voltage, continuous current, poles, and wit hstand and 

closing ratings shall be as shown on the drawings.  

b.  Transfer switches are to be rated for continuous du ty at 

specified continuous current rating on 60Hz systems .  

c.  Maximum automatic transfer switch rating: 800 A.  

5.  Markings:  

a.  Markings shall be in accordance with UL 1008.  

6.  Tests:  

a.  Automatic transfer switches shall be tested in acco rdance 

with UL 1008. The contacts of the transfer switch s hall not 

weld during the performance of withstand and closin g tests 

when used with the upstream overcurrent device and available 

fault current specified. 

7.  Surge Withstand Test:  

a.  Automatic transfer switches utilizing solid-state d evices in 

sensing, relaying, operating, or communication equi pment or 

circuits shall comply with IEEE C37.90.1.  

8.  Housing: 

a.  Enclose automatic transfer switches in wall- or flo or-mounted 

steel cabinets, with metal gauge not less than No. 14, in 

accordance with UL 508, or in a switchboard assembl y in 

accordance with UL 891, as shown on the drawings.  

b.  Enclosure shall be constructed so that personnel ar e 

protected from energized bypass-isolation component s during 

automatic transfer switch maintenance. 

c.  Automatic transfer switch components shall be remov able 

without disconnecting external source or load power  

conductors. 

d.  Finish: Cabinets shall be given a phosphate treatme nt, 

painted with rust-inhibiting primer, and finish-pai nted with 

the manufacturer's standard enamel or lacquer finis h. 
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e.  Viewing Ports: Provide viewing ports so that contac ts may be 

inspected without disassembly. 

9.  Operating Mechanism:  

a.  Actuated by an electrical operator.  

b.  Electrically and mechanically interlocked so that t he main 

contact cannot be closed simultaneously in either n ormal and 

emergency position.  

c.  Normal and emergency main contacts shall be mechani cally 

locked in position by the operating linkage upon co mpletion 

of transfer. Release of the locking mechanism shall  be 

possible only by normal operating action.  

d.  Contact transfer time shall not exceed six cycles.  

e.  Operating mechanism components and mechanical inter locks 

shall be insulated or grounded.  

10.  Contacts:  

a.  Main contacts: Silver alloy. 

b.  Neutral contacts: Silver alloy, with continuous cur rent 

rating not less than twice the rating of the phase contacts.  

c.  Current carrying capacity of arcing contacts shall not be 

used in the determination of the automatic transfer  switch 

rating, and shall be separate from the main contact s.  

d.  Main and arcing contacts shall be visible for inspe ction with 

cabinet door open and barrier covers removed.  

11.  Manual Operator:  

a.  Capable of operation by one person in either direct ion under 

no load.  

12.  Replaceable Parts:  

a.  Include the main and arcing contacts individually o r as 

units, as well as relays, and control devices.  

b.  Automatic transfer switch contacts and accessories shall be 

replaceable from the front without removing the swi tch from 

the cabinet and without removing main conductors.  

13.  Sensing Features:  

a.  Undervoltage Sensing for Each Phase of Normal Sourc e:  Sense 

low phase-to-ground voltage on each phase. Pickup v oltage 

shall be adjustable from 85 to 100% of nominal, and  dropout 

voltage is adjustable from 75 to 98% of pickup valu e. Factory 

set for pickup at 90% and dropout at 85%. 
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b.  Adjustable Time Delay:  For override of normal-sour ce voltage 

sensing to delay transfer and engine start signals.  

Adjustable from zero to six seconds, and factory se t for one 

second. 

c.  Voltage/Frequency Lockout Relay:  Prevent premature  transfer 

to the engine-generator. Pickup voltage shall be ad justable 

from 85 to 100% of nominal. Factory set for pickup at 90%. 

Pickup frequency shall be adjustable from 90 to 100 % of 

nominal. Factory set for pickup at 95%. 

d.  Time Delay for Retransfer to Normal Source:  Adjust able from 

0 to 30 minutes, and factory set for 10 minutes to 

automatically defeat delay on loss of voltage or su stained 

undervoltage of emergency source, provided normal s upply has 

been restored. 

e.  Test Switch:  Simulate normal-source failure. 

f.  Switch-Position Indication:  Indicate source to whi ch load is 

connected. 

g.  Source-Available Indication:  Supervise sources via  transfer 

switch normal- and emergency-source sensing circuit s. 

h.  Normal Power Indication:  Indicate "Normal Source A vailable." 

i.  Emergency Power Indication:  Indicate "Emergency So urce 

Available." 

j.  Transfer Override Control:  Overrides automatic ret ransfer 

control so that automatic transfer switch shall rem ain 

connected to emergency power source regardless of c ondition 

of normal source. Control panel shall indicate over ride 

status. 

k.  Engine Starting Contacts:  One isolated and normall y closed 

and one isolated and normally open; rated 5 A at 30  V DC 

minimum. 

l.  Engine Shutdown Contacts:  Time delay adjustable fr om zero to 

15 minutes, and factory set for 5 minutes. Contacts  shall 

initiate shutdown at remote engine-generator contro ls after 

retransfer of load to normal source. 

14.  Controls: 

a.  Controls shall provide indication of switch status and be 

equipped with alarm diagnostics. 
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b.  Controls shall control operation of the automatic t ransfer 

switches. 

15.  Factory Wiring: Train and bundle factory wiring and  label either 

by color-code or by numbered/lettered wire markers.  Labels shall 

match those on the shop drawings. 

16.  Annunciation, Control, and Programming Interface Co mponents:  

Devices for communicating with remote programming d evices, 

annunciators, or control panels shall have open-pro tocol 

communication capability matched with remote device . 

17.  Auxiliary Contacts: Provide one NO and one NC dry s et of contacts 

for alarm connections to the VA existing systems. C oordinate with 

VA personnel for connections. 

2.3  SEQUENCE OF OPERATION  

A.  The specified voltage decrease in one or more phase s of the normal 

power source shall initiate the transfer sequence. The automatic 

transfer switch shall start the engine-generator(s)  after a specified 

time delay to permit override of momentary dips in the normal power 

source.  

B.  The automatic transfer switch shall transfer the lo ad from normal to 

emergency source when the frequency and voltage of the engine-

generator(s) have attained the specified percent of  rated value.  

C.  Engine Start: A voltage decrease, at any automatic transfer switch, in 

one or more phases of the normal power source to le ss than the 

specified value of normal shall start the engine-ge nerator(s) after a 

specified time delay.  

D.  Transfer to Emergency System Loads: Automatic trans fer switches for 

Emergency System loads shall transfer their loads f rom normal to 

emergency source when frequency and voltage of the engine-generator(s) 

have attained the specified percent of rated value.  Only those 

switches with deficient normal source voltage shall  transfer.  

E.  Transfer to Equipment Branch Loads: Automatic trans fer switches for 

Equipment Branch loads shall transfer their loads t o the engine-

generator on a time-delayed, staggered basis, after  the Emergency 

System switches have transferred. Only those switch es with deficient 

normal source voltage shall transfer. 
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F.  Retransfer to Normal (All Loads): Automatic transfe r switches shall 

retransfer the load from emergency to normal source  upon restoration 

of normal supply in all phases to the specified per cent or more of 

normal voltage, and after a specified time delay. S hould the emergency 

source fail during this time, the automatic transfe r switches shall 

immediately transfer to the normal source whenever it becomes 

available. After restoring to normal source, the en gine-generator(s) 

shall continue to run unloaded for a specified inte rval before shut-

down. 

2.4  BYPASS-ISOLATION SWITCH  

A.  Provide each automatic transfer switch with two-way  bypass-isolation 

manual type switch. The bypass-isolation switch sha ll permit load by-

pass to either normal or emergency power source and  complete isolation 

of the automatic transfer switch, independent of tr ansfer switch 

position. Bypass and isolation shall be possible un der all conditions 

including when the automatic transfer switch is rem oved from service.  

B.  Operation: The bypass-isolation switch shall have p rovisions for 

operation by one person through the movement of a m aximum of two 

handles at a common dead front panel in no more tha n 15 seconds. 

Provide a lock, which must energize to unlock the b ypass switch, to 

prevent bypassing to a dead source. Provide means t o prevent 

simultaneous connection between normal and emergenc y sources.  

1.  Bypass to normal (or emergency): Operation of bypas s handle shall 

allow direct connection of the load to the normal ( or emergency) 

source, without load interruption or by using a bre ak-before-make 

design, or provide separate load interrupter contac ts to 

momentarily interrupt the load.  

a.  Ensure continuity of auxiliary circuits necessary f or proper 

operation of the system.  

b.  A red indicating lamp shall light when the automati c transfer 

switch is bypassed.  

c.  Bypassing source to source: If the power source is lost while 

in the bypass position, bypass to the alternate sou rce shall 

be achievable without re-energization of the automa tic 

transfer switch service and load connections.  

2.  Isolation: Operation of the isolating handle shall isolate all 

live power conductors to the automatic transfer swi tch without 

interruption of the load.  
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a.  Interlocking: Provide interlocking as part of the b ypass- 

isolation switch to eliminate personnel-controlled sequence 

of operation, and to prevent operation to the isola tion 

position until the bypass function has been complet ed.  

b.  Padlocking: Include provisions to padlock the isola ting 

handle in the isolated position.  

c.  Visual verification: The isolation blades shall be visible in 

the isolated position.  

3.  Testing: It shall be possible to test (normal elect rical 

operation) the automatic transfer switch and engine –generator(s) 

with the isolation contacts closed and the load byp assed without 

interruption of power to the load.  

C.  Ratings: The electrical capabilities and ratings of  the bypass-

isolation switch shall be compatible with those of the associated 

automatic transfer switch, including any required a dditional withstand 

tests.  

2.5  BAR GRAPH 

A.  Provide integrally mounted bar graph indicator. 

PART 3 - EXECUTION  

3.1  INSTALLATION  

A.  Install automatic transfer switches in accordance w ith the NEC, as 

shown on the drawings, and as recommended by the ma nufacturer. 

B.  Anchor automatic transfer switches with rustproof b olts, nuts, and 

washers not less than 12 mm (1/2 inch) diameter, in  accordance with 

manufacturer’s instructions, and as shown on drawin gs. 

C.  Mount automatic transfer switches on concrete slab.  Unless otherwise 

indicated, the slab shall be at least 100 mm (4 inc hes) thick. The top 

of the concrete slab shall be approximately 100 mm (4 inches) above 

finished floor. Edges above floor shall have 12.5 m m (1/2 inch) 

chamfer. The slab shall be of adequate size to proj ect at least 100 mm 

(8 inches) beyond the equipment. Provide conduit tu rnups and cable 

entrance space required by the equipment to be moun ted. Seal voids 

around conduit openings in slab with water- and oil -resistant caulking 

or sealant. Cut off and bush conduits 75 mm (3 inch es) above slab 

surface. Anchor remote control and/or annunciator p anel to wall. 
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3.2  ACCEPTANCE CHECKS AND TESTS 

A.  An authorized representative of the automatic trans fer switch 

manufacturer shall technically supervise and partic ipate during all of 

the field adjustments and tests. Major adjustments and field tests 

shall be witnessed by the Resident Engineer.  The m anufacturer’s 

representative shall certify in writing that the eq uipment has been 

installed, adjusted and tested in accordance with t he manufacturer’s 

recommendations. 

B.  Perform manufacturer’s required field tests in acco rdance with the 

manufacturer's recommendations.  In addition, inclu de the following: 

1.  Visual Inspection and Tests: 

a.  Compare equipment nameplate data with specification s and 

approved shop drawings. 

b.  Inspect physical, electrical, and mechanical condit ion. 

c.  Confirm correct application of manufacturer's recom mended 

lubricants. 

d.  Verify appropriate anchorage, required area clearan ces, and 

correct alignment. 

e.  Verify tightness of accessible bolted electrical co nnections 

by calibrated torque-wrench method, or performing 

thermographic survey after energization. 

f.  Verify grounding connections. 

g.  Verify ratings of sensors. 

h.  Vacuum-clean enclosure interior.  Clean enclosure e xterior. 

i.  Exercise all active components. 

j.  Verify that manual transfer warning signs are prope rly 

placed. 

k.  Verify the correct operation of all sensing devices , alarms, 

and indicating devices. 

2.  Electrical tests: 

a.  Perform insulation-resistance tests. 

b.  After energizing circuits, demonstrate the interloc king 

sequence and operational function for each automati c transfer 

switch at least three times. 

1)  Test bypass-isolation unit functional modes and rel ated 

automatic transfer switch operations. 
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2)  Power failure of normal source shall be simulated b y 

opening upstream protective device. This test shall  be 

performed a minimum of five times. 

3)  Power failure of emergency source with normal sourc e 

available shall be simulated by opening upstream 

protective device for emergency source. This test s hall 

be performed a minimum of five times. 

4)  Low phase-to-ground voltage shall be simulated for each 

phase of normal source. 

5)  Operation and settings shall be verified for specif ied 

automatic transfer switch operational feature, such  as 

override time delay, transfer time delay, return ti me 

delay, engine shutdown time delay, exerciser, auxil iary 

contacts, and supplemental features. 

6)  Verify pickup and dropout voltages by data readout or 

inspection of control settings. 

7)  Verify that bypass and isolation functions perform 

correctly, including the physical removal of the 

automatic transfer switch while in bypass mode. 

c.  When any defects are detected, correct the defects and repeat 

the tests as requested by the Resident Engineer at no 

additional cost to the Government.  

3.3  FIELD SETTINGS VERIFICATION 

A.  The automatic transfer switch settings shall be ver ified in the field 

by an authorized representative of the manufacturer . 

3.4  FOLLOW-UP VERIFICATION 

A.  Upon completion of acceptance checks and tests, the  Contractor shall 

show by demonstration in service that the automatic  transfer switches 

are in good operating condition and properly perfor ming the intended 

function. 

3.5  INSTRUCTION  

A.  Furnish the services of a factory-trained technicia n for one 4-hour 

training period for instructing personnel in the ma intenance and 

operation of the automatic transfer switches, on th e dates requested 

by the Resident Engineer. 

 

---END--- 
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SECTION 26 43 13 

SURGE PROTECTIVE DEVICES 

PART 1 - GENERAL 

1.1  DESCRIPTION 

A.  This section specifies the furnishing, installation , and connection of 

Type 2 Surge Protective Devices, as defined in NFPA  70, and indicated 

as transient voltage surge suppression or TVSS in t his section. 

1.2  RELATED WORK  

A.  Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTA LLATIONS: 

Requirements that apply to all sections of Division  26.  

B.  Section 26 24 16, PANELBOARDS: For factory-installe d or external TVSS. 

C.  Section 26 26 00, POWER DISTRIBUTION UNITS FOR STAT IC UNINTERRUPTIBLE 

POWER SYSTEMS: For factory-installed or external SP D. 

1.3  APPLICABLE PUBLICATIONS  

A.  Publications listed below (including amendments, ad denda, revisions, 

supplement and errata) form a part of this specific ation to the extent 

referenced. Publications are referenced in the text  by the basic 

designation only. 

B.  Institute of Engineering and Electronic Engineers ( IEEE):  

1.  IEEE C62.41.2-02 Recommended Practice on Characteri zation of 

Surges in Low-Voltage (1000 V and Less) AC Power Ci rcuits 

2.  IEEE C62.45-03 Recommended Practice on Surge Testin g for 

Equipment Connected to Low-Voltage (1000 V and Less ) AC Power 

Circuits 

C.  National Fire Protection Association (NFPA): 

1.  70-11 National Electrical Code (NEC) 

D.  Underwriters Laboratories, Inc. (UL):  

1.  UL 1283-05 Electromagnetic Interference Filters 

2.  UL 1449-06 Surge Protective Devices 

1.4  SUMMARY 

A.  Section includes individually field-mounted SPDs fo r low-voltage (120 

to 600 V) power distribution and control equipment.  

B.  Related Requirements: 

1.  Section 26 24 16, PANELBOARDS for factory-installed  SPDs. 

2.  Section 26 33 53 STATIC UNINTERRUPTABLE POWER SUPPL Y for factory-

installed SPDs. 

1.5  DEFINITIONS 

A.  Inominal:  Nominal discharge current. 
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B.  MCOV:  Maximum continuous operating voltage. 

C.  Mode(s), also Modes of Protection:  The pair of ele ctrical connections 

where the VPR applies. 

D.  MOV:  Metal-oxide varistor; an electronic component  with a significant 

non-ohmic current-voltage characteristic. 

E.  OCPD:  Overcurrent protective device. 

F.  SCCR:  Short-circuit current rating. 

G.  SPD:  Surge protective device. 

H.  VPR:  Voltage protection rating. 

1.6  QUALITY ASSURANCE 

A.  Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SE RVICES), in Section 

26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS . 

1.7  SUBMITTALS 

A.  Submit the following in accordance with Section 26 05 11, REQUIREMENTS 

FOR ELECTRICAL INSTALLATIONS. 

1.  Shop Drawings:   

a.  Submit sufficient information to demonstrate compli ance with 

drawings and specifications. 

b.  Include electrical ratings and device nameplate dat a. 

2.  Manuals:  

a.  Submit, simultaneously with the shop drawings, comp anion 

copies of complete maintenance and operating manual s 

including technical data sheets, wiring diagrams, a nd 

information for ordering replacement parts. 

b.  If changes have been made to the maintenance and op erating 

manuals originally submitted, submit updated mainte nance and 

operating manuals two weeks prior to the final insp ection. 

3.  Certifications: Two weeks prior to final inspection , submit the 

following. 

a.  Certification by the manufacturer that the TVSS con forms to 

the requirements of the drawings and specifications . 

b.  Certification by the Contractor that the TVSS has b een 

properly installed.  

PART 2 - PRODUCTS 

2.1  PANELBOARD TVSS 

A.   General Requirements: 

1.  Comply with UL 1449 and IEEE C62.41.2. 
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2.  Modular design with field-replaceable modules, or n on-modular 

design. 

3.  Fuses, rated at 200 kA interrupting capacity. 

4.  Bolted compression lugs for internal wiring. 

5.  Integral disconnect switch. 

6.  Redundant suppression circuits. 

7.  LED indicator lights for power and protection statu s. 

8.  Audible alarm, with silencing switch, to indicate w hen protection 

has failed. 

9.  Form-C contacts rated at 5 A and 250-V ac, one norm ally open and 

one normally closed, for remote monitoring of prote ction status.  

Contacts shall reverse on failure of any surge dive rsion module 

or on opening of any current-limiting device.   

10.  Four-digit transient-event counter. 

B.  Surge Current per Phase:  Minimum 120kA per phase. 

2.2  ENCLOSURES 

A.  Enclosures:  NEMA 1. 

2.3  CONDUCTORS AND CABLES 

A.  Power Wiring:  Same size as SPD leads, complying wi th Section 260519 

"Low-Voltage Electrical Power Conductors and Cables ." 

B.  Class 2 Control Cables:  Multiconductor cable with copper conductors 

not smaller than No. 18 AWG, complying with Section  260519 "Low-

Voltage Electrical Power Conductors and Cables." 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A.  Factory-installed TVSS: Switchgear, switchboard, or  panelboard 

manufacturer shall install TVSS at the factory. 

B.  Field-installed TVSS: Contractor shall install TVSS  with conductors or 

buses between TVSS and points of attachment as shor t and straight as 

possible.  Do not exceed manufacturer's recommended  lead length.  Do 

not bond neutral and ground. 

1.  Provide a circuit breaker as a dedicated disconnect ing means for 

TVSS as shown on drawings. 

C.  Do not perform insulation resistance tests on switc hgear, 

switchboards, panelboards, or feeders with the TVSS  connected.  

Disconnect TVSS before conducting insulation resist ance tests, and 

reconnect TVSS immediately after insulation resista nce tests are 

complete. 
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3.2  ACCEPTANCE CHECKS AND TESTS 

A.  Perform in accordance with the manufacturer's recom mendations.  In 

addition, include the following: 

1.  Visual Inspection and Tests: 

a.  Compare equipment nameplate data with specification s and 

approved shop drawings. 

b.  Inspect physical, electrical, and mechanical condit ion. 

c.  Verify that disconnecting means and feeder size and  maximum 

length to TVSS corresponds to approved shop drawing s. 

d.  Verifying tightness of accessible bolted electrical  

connections by calibrated torque-wrench method. 

e.  Vacuum-clean enclosure interior.  Clean enclosure e xterior. 

f.  Verify the correct operation of all sensing devices , alarms, 

and indicating devices. 

3.3  FOLLOW-UP VERIFICATION 

A.  After completion of acceptance checks and tests, th e Contractor shall 

show by demonstration in service that TVSS are in g ood operating 

condition and properly performing the intended func tion.   

3.4  INSTRUCTION  

A.  Provide the services of a factory-trained technicia n for one 1-hour 

training period for instructing personnel in the ma intenance and 

operation of the TVSS, on the date requested by the  Resident Engineer. 

 

---END--- 

 


